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ESSAY I. 



IKTHODUCTOKY. 

Thu doctiiiic of Uic cxistenee of ccrtnin epecifie vilul endowments, by whirfi 
the JuiictiouB uppertuiiiiiig to the ueivw nnd nervoua cenlreB nrfi performed, has 
loiig been coniiidernl us cstubliahed in physiolo^' ; and its mHuence may be 
tmced ill the rnst prepoiirlerancc of the hgtvoub system, over othCT organic syB- 
temn and tiesucs, in the minds of all writers on tlic suhjccL There is scarcely a 
I'ital cliange or proccs!', iihich takes place within the biidy, scarcely a mode of uc- 
tivity of the mind, whith has not at Bome time ot othra been referred to some 
particular iicri'e, part or u nerve, or nervous centre, as it^ inherent cause. Se- 
cietion, musculai contraetillty, circulation, Teapimtion, and even nutrition, have 
ull, at one time or another, been gupposcd to derive their power from this source. 
Thw« are few diseases which do not owe tlieir ■virulence and danger to the moda 
in which they affect etTtaiu properties of the brain, spinal marrow, or the organ, 
ill nervoua system. Thcrj are few remedies which do not oihibit a vital affinity 
for some one of the fuimc jnoperties. Animal magnetigm is discredited because 
there is no neri'e lendiii'! from the mngueti^fer to the magnetized. Embcyotio 
influences ore disbelicied, because a similar connection c::ista not between the 
. mother and the foitua in utcro. Syrajinthy cannot be conceived to take place 
between parts or orgaiu, where there is no uervous medium of communication. 
^^^l■teve^ is unexplained in phyaioli^ or pathology, is supposed to depend on 
some occult power of the nervous system. For as its open and admitted powers 
bordc-T on inliliily, CO liiiX5%n be ossigjipd t9 theniyubcrof those which are 
hid. The spgial ippjrnwjlia its refles fiji^ctiini ; -the iusduJla oblongata ita res- 
piratory and ^lutilory ru^ftioii." "THc'pin&lia at the baseof the braiu are the 
scats of senitation, instinct, and emotion, llic cerebellum has the power of co- 
ordinating muscular motions. The cerebrum has its automatic actions, which, 
according to the latent and mo«t pofmlar version of this physiology, comprises 
nearly all the functions of the soul, leaving out, in short, nothing but the will, 
which, owing to some peculiar obstinacy of its own, will not come into the cate- 
gorj-. All the fonnfl of tl, ought paaa, by a mutation of ivords, through " idea- 
tion " into " cerebration." " Those proccsaes," says Carpenter, " called into ac- 
ttrity by scn«orial chon(;es— Tarying fi-ora the simple act of perception to the 
h^hest opcmlions of iiiltllartonlpoivcr— consisting also in the play of fancyand 
imaginaiioni and including tbow Wli^'C stales known as passions, emotions, mar- 
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al feclingB, eentinienls, &c,, muflt be legordcd as csBeiilially autoiualic 
nature, and aa lie nmuifcstalions of the leflex activity of the ctrebrum,' 
The bdief iii such a wondeiful array of paivera iuliereut in an organii 
could not obtain, without leading to the moat aean'hiDg ilivuBtigBtiou inti 
atoiDioul Btructuce and phjfliologital action of the part lhu3 endowed, 
mists would nBtorally seek to know what were the pecoliac coniiguratii 
collocjitions of parts, of tlie braiu, that adapted it, by ita reHex activity; 
duce thimghti einotioiii moral feelings, &c.; whUe phyBiol<^istB would 
possible, at the play of the machinery in liTing operutiou, to divine liie 
powers when perecpticii takes place,' ot fiurny is called into erercise, c 
into the cauaes of the spontaueous combustion by whieh the steam is 
Wiicu dire hatred or revenge rules the hour. But, unfortunately, the e 
tiuuh researches has uot been conuuenatiralc with the efibi'ts espeuded. 1 
has been hiawtcd, dissected and vivisected ; it has hctu sliced, horizonti 
peiidicularly, transversely and diagonally ; but the radiant crystal whic 
lined to shine forth, when iis true cknvagc is struck, like the gem of G: 
gy, yet lies iii a dark tind unfathomable cave. Its Tissue has been ui 
and its libres have been traced ivilh diligent mi]iuleue»< throughout the] 
lamiScationa aai decussations ; but the thread which guidets through t 
riutli, where soul unites with body, cannot be laid hold of. The scalpf 
microGcope have both done their utmost. Dogs, rabbits, Guinea pigs, h 
asses, hove been tortured iiito martyrdom, by a modem scientific inquia; 
tharesponses wrung from these tortuio have been esi^ecdiagly vague hi 
isfectory. 

Every prominence on the surlnce of llic brain, eierj- groove and lis! 
received some high-sounding Greek or Lot in name. The scholastic ] 
its physir.lngy luobtcerlaiidy liLis been attained. IVe have learned disi 
oil the mitkiil and medullary structure, on the vciiculttr and tubular jk 
the <;!l:itiiiiju- aJid tubuliLr iibre, on the asis eyliadcr and primitive hai 
no connictiuii, chcmicul, artisticsl or mechanical— no adaptation bet' 
structure, and the Wonderful funetiuiiB that are said tii grow out of it- 
been traced. To the un^ophisticuted eye, the brain, when opened into, 
myslcriously simple and homogeneous. It looks iu vain for a reason 
cortical and tubular portions should have any more complesity of funt 
the cortical and tubular portion of the kidneys. " The telescope that ss 
there ; the whispering gallery thjit hears, is ijot there ; the cabinet i 
Iramtd ns to rcrocnite«','i'flie Jeoni'tSiAyjiieh t&e ■B'eT>(§'/5hip5ht ij wt 
cauldrons iu which hlim)UE)bS£aJ1al:S'(f\'lEaa,:do u«{ >cv»sl ttienselvee 

In the liiuguage of the popular phyhiologist above quoted, if we ad 
him tllat the brain is the fount and origui of all intellectual activity, 
ako admit that " sen^ition, ihuiighl, emotion and volition, are changes 
eiable to otu' eeusca by ouy means of observation which we at preaeiU pi 
language which, though sufficionlly drajiaitiEg for the day and generati 
out the hojie flat m the progress of the mechanic nrla, some ingeniou 
meut may be invented, which will bring these suif^ular processes intt 
with cither sight, hearing, touch, lasti.' or smell. 

Noth withstanding, however. Ibis apparent want g^ ouccct^ hi diftcov 
bet\vcen the structure and vital ac^Jions tj' Ihc brain, and tl 
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pQEed vilsl properties, there seems 
that gieat sod imxiortaiit diECOverii 
tigBtimi vaa adopted. We heur, c 
been made inuervous phyBiolDgy. 



lo be a general sequiescencc Is the t>pi[ii<ni, 
i have beeii madu, since this method of inves- 
1 all Hides, of the great advances that have 
So well aatlKlicd arc some of the leading ph}r- 



Biolt^ists of Great Britain of the value and permancy of th^^ie additi 
kuowledgi', that thcj' begin to diwnifla the meed of honor that should be awarded 
to those who hare had a share in bringing them about. We hare even the high 
authority of Sir Wm. Hamilton , that the rcBuIta of Sir Charles Bell's inveEtiga- 
tions ore beyond the risk, of lefutatiou. One can hardly repress a amilc at the 
complacency with which Dr. Carpenter BdtnowIt'dgi?a the credit due to the con- 
tinental physiolt^iiits for fumiehing dttaili, while he attributes to himadf and 
hiH insular confreres, every materia! sl«p in advance, of the jeiicral iloclrinei of 
the Bciontu. France, Germany and Italy have, it bccuib, produdNi the lumba'- 
men and briokmokers, and through them the rough materials ; while England 
claims the Curpenleca, and other Ervifieeta, by whose handy work the building is 
" fitly iiamed and joined together." No son of New England would iiiintouly 
disinherit himself, by detracting from the just lame that belongs to the land of 
his ancestors. We claim an hereditary iight> even the right of primogeniture, 
in all her honors, scientiSc and literary, as well as thoEe won by dood and iield, 
pBSI, prcfitnit, and to come. But iu the present ease, if wc should barter oUf 
birthriglit for a mens of pottage, Esan would have the advantage of Jacob. Our 
portion of laurels wou iu the rCEearchea into the reflex and automatic powers of 
brain and nervous system, is about ouapor with our interest iuthe celebrated 
discaveries of Sir John Herschell in the natural history of the moon, whiohmade 
somuchEtir m the popers a few years since.* 

To be BcriouB,— in the face of the authority of these emiueni men, who hold by 
ie car, the one the philosophical, the other the phyaiologicid wurld, I believe 
that it can be established, that while facia mid details have accumulated, they 
alone constitute aH the progress that has been made ; that not a step has been ta- 
1 hi advance, in the general doefrines of the seicnuc, since the time of Sir 
Charles Bell; that even his supposed discovery was, iiisttad of a step in advance, 
t step aaide ! that, by placing what was, in reality, un ultribute of mind, in a 
aerve, as a piit iniita, and recognizing but a part of a truth as a whole, he has 
given a tangental impulse to the course of investigation, which has kept it oil' the 
track ever amoc. By endowing the anterior columns of the spinal marrow with 
a motor power, and the posterior columns with a Eensitive power, he sanctioned 
and gave the chief impetus to subsequent inquiries into the reflex and automatic 
powers of the brain, ganglia and spinal cord, and the vital endonTocuts of the 
"ves generally. If the mind or spiritual principle, as a real potential essence, 
ivc in the body, is lost sight of in these inquiries, it has been owing, in a 
great measure, to the influence of his authority. 

There are but two methods of considering the nature and olliee of the nervous 
system in the human body, which present any elaira to consii^tcuoy in themselves, 
or any analogy to the forma of knowledge. Either all mental nfftctiona must he 
BUppoecd to inhere in, and to depend on, vital endowments of nerves, or the sup- 

■I'he reader wQl doubtless recollect the moon hoas, wliich appeared in one of 
the New York papers in connection with this distinguished name, and which im- 
posed on certahi snvans even. 



poMd Titol endowmcnls of iicrves nie imotlicr name for nunital-powen or activi*- 
tiefl, associatnl with thD pli^icul activitiefi of ucn'cs. Accnrding to the furmer of 
theap views, it is by virtue of a spMific vital endowment of the optic nerve, fliat 
wheu light ifl impressed on the retina we nre all'ected with the aeiieaf ion of color ; 
by a aimilat emdowmtiit of the auditory, whcu the vibmtions of thp air rcitcli the 
internal ear, we ore affected with the sensationB of sound ; another of the ollac- 
tory, to which weowe the senBationa of odor; » tburfli endowment of the gusta- 
tory, to which we owe the scnaations of tnste ; a fifth, imparted lo the nerves 
distributed to the ekin and the posterior part of the spinal morrow, given the 
Bensatious of touch. The nerves that go to the mut<ele£, and the anterior portion 
of tlie Bpinid rannow, have a motor endowment by which the rauwles arc con- 
tracted i while the central portion has its retlex endowment. The power «>f 
breathing and the power of swallowing axe inherent properties of the medulla ob- 
longata. And aa oil these Benuttions of sight, hearing, taste, &e. , i^re nn lauch 
aJTections of mind, an thoughts, emotions and passions, and since nii connection 
between the Btiucturt or vital nctionsof the nerves and these sensntiims con be 
traced or even conceived; the mcchftnical relations in which indeed ther differi 
being such as are accommodated to the physical causes acting upon them from 
wilhout ; it is perfectly consistent and legiliroole to transpose this reasoning to 
the liraiii end the muid in lis higher faculties. The brain being n hugo coage* 
rics of nerves of the ttarae character as those of the superiieics, any number of Ti. 
tol endowments may he predicated of it ; and as the brain is not directly operated 
on by exfemal or mechanical causes, there is no need of a mechanical diTieioii 
into parts distinct to the senses, as in the former case, in order that tlic analogy 
may hold. Not merely, then, is sensutiou, thought, vcJitiou, judgment, iiieraory, 
imagination, with the passions and propensities, referable to vital powers or en- 
dowments of parts of the brain, but all the phrenological tkcultiea with their 
oraniological organs, coupled with all the additions that the phrono.mesmeriBeni 
have made, are perfectly consistent with this philosophy. 

A raomect'srcUcction must satisfy any one that this doctrine is neither more 
nor lefjs than materialism. If all the mental aifectious, from eciiiiation up ta 
thought, (and there is no stopping point &om the admission of one to the admis- 
sion of the whole,) are dependent on properties of nerves or of the braiii, to 
suppose the e:eiBtenc£ of mind, soul, or spiritual priiioiple, capable of sen- 
sation, feeling or thought, is supcrfluons. W'c have no u(c lor it in connec- 
tion with the body, nor can we conceive of its enduring after death, ^\'l-,eu flie 
nerves and brain crumble to dust, those vital endowments, dependent on theit 
organiiatiotiH, disappear along with them. Yetroaterialistio aa it is, thin ia thfr 
doctrine generally acquiesced in by the medical profession throughout this coun- 
try and the world. The phyaioli^ical works in which it is set forth, oro tiiOB» ' 
which are most strongly recommended by the medical professor to his claw in 
every school, and by the medical joumala to the profession at large. Nor does 
the evil end here. Compilations from these works are fast being introduced iq_. 
to OUT seminaries of learning, and even into our common schools. So that, among 
the many new and spontaneooB developeraente, which spring up from the prcs- , 
ent hot-bed cultivation of the minds of our youth, the next generation bids fair ■ 
to exliibit in its full maturity, the growth of the principle that the hraiii thints. 
To loy the axe ot the root of the tree, that brings forth such fruit, ia therefore • 
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The origin of the prevalent dovtciuo, is t(i be usctlbed to the uniTcrsol tenden- 
cy to allow the iiicts derived from senBible observation, to preponderate over 
those which are revealed by conBCionsnoig. So great is this tendency, as mani- 
fested by physiologiatB, that they not only sre found to explain the latter by phy- 
sicul analogiea aa a general thing, but froeiucotly suffer them to be crowded out 
of view entirely— not estimating them at all, — in phenomena where they play at 
least, as important a part as the former. It is also much heightened by the influ- 
ence of a Calae logical principle, which though again and agiiin exploded, still 
meets witli odvocatce in high quartcni, and ia ever tlunist forth with the captious 
phraacs, " experience," " pmctical," " (lositive method," to fetter thought, and 
to keep it crumped within gcientillc aplinlB. Phygiology ia a science where, in 
the functions of animal life, if not in those of orgauic, we can clearly recognize 
these two great elaagea of facte to meet, and to blend together. The phenomena 
ave therefore not physical, nor mental, but mixed. The first step in the investi- 
gation of such a phenomenon is, to refer all the Qicts which presents tlie character- 
istics of a phyaieal nature, to physical causes acting in accordance with physical 
laws ; and those which rcscinble mental operations, to mental causes and mental 
laws. It is only, as we arc thus able to refer events to their causes, that we can 
understand their true bearing and import and make any advance iu kuowledge. 
We muEt connect the cause through its law, rule, or mode of operation, with the 
effect, not throvigh simple antecedence and consequence. Indeed, we have need 
to do this, in order to determine, often, which is the immediate antecedent, and 
which the consequent iu xuch coses. Nor can we, in any other way, satisfy the 
idea of efficiency, or power, which we instinctively carry with us, both as a 
guide to the discovery, and aa a test of what is the true cause. Thus, of the two 
antecedents of day, night and sunrise, we decide that the latter is the cause of 
day, because we know that it produces light, which ia the essential element of 
day ; that is, there ia an efficiency in this phenomenon to give rise to day. 

In the light of tbe principles now indicated, I wish to present to the consider- 
ation of all Interested in this important subject, what I am unwilling to eaticoate 
as any thing less, than a two-fold refutation of the views gencruUy entertained 
in regard to the uervous system. I prO|)OBe to disprove them, by presenting a 
view of the connection between the mind and the nervous pystero, founded on 
the plain and obTious powers and laws of the former, as revealed by conscious- 
ness ; acting by means of the simple and natural properties, which spring jrom 
the structure of tbe latter : and by showing, in contrasting it with the prevail- 
ing tlu-ory founded on the doctrine of rilal endowmontH of nerves, that, while it 
accounts for every fact which that accounts for, it accouuts for many, which a 
true system ought to explaiu, but which tlie one in question does not reach, 
and others again, which are in direct contradiction of it. These will comprise 
the most important facts in the anatomy, physiology, and pathnl<^ of the ner- 
vous system. I shall farther confirm this disproof, by pointing out various er- 
rors, inconsistencies! and absurdities, into which the most ingenious minds hare 
been led by adopting and following out this theory. 

In the second place, I shall endeavor to prove that, though the theory just 
mentioned, gave a tolerable account of the facia, so unphiloaophical ia the nature 



8 IDEA OP THB WEllYOITS SYSTEM. 

of the assionptions, and so imperfect is the positive evidence brought forward in 
support of the idea of vital properties, that no good reason exists, why we should 
regard them as really existing. 



IDEA OF THE NERVOUS SYSTEM. 

In order to prepare the way, to appreciate the office of the nervous system in 
its simplicity, the mind must be divested of the influence of certain terms and 
phrases, which in neurological works, serve to mystify the subject, if they have 
not their counterparts in nature. The expressions ** nervous power," ** nervous 
force,** *♦ nervous influence,*' stand for an idea extremely vague and floating in 
the minds of thosfe that usd them. And as to the existence of an energy corres- 
ponding to this idea, physiology has about the same ground for believing it, that 
chemistry had for believing m the principle of phlogiston, before the discovery 
of oxygen. So the terms ** afferrent*' and ** eiferrent,** as imply mg some in- 
fluence, other than physical, transmitted from the periphery to the centre, and 
some still different in^uence, generated in the centre, and transmitted to the mus- 
cles, are irrelevant. The words " motor *' and " sensitive '* even, when held to 
mean that the mtxinsic action of a nerve connected with a muscle, is in any man- 
ner different from the intrinsic action of a nerve leading to a sensitive surface — 
as well as the words *' reflex" and " automatic," which, though of later origin, 
figure con's^cuously in our standard works, if they are intended to apply to any- 
thing more than a mere description of the phenomena, in reference to which they 
are used, are of an apochryphal character. In like manner, such phrases as, '*the 
brain is the organ of the mind,'* the seat of thought and ** will," and this or 
that ** ganglion is th« seat of instinct " or <* emotion," however common and 
tongue- worn they have become, I consider an abuse of language. They are car- 
rying ideas drawn from our knowledge of material things, mto a province where 
they have no relation. Bodies or things extended, have seats or localities in 
space ; but we have no more reason to suppose the spiritual principle to be locat- 
ed in the brain in thought, than we have to suppose it located in the stomach in 
digestion, in the gland in secretion, in the muscle in contraction, in the organ of 
sense in sensation — nay, I may add, in the external object in perception. 

The use of such language, in the works of our most popular writers, has had a 
tendency to exaggerate the office of the nervous system, and to depreciate the 
value of the spiritual principle. The supposed vital endowments have multiplied, 
and have successively encroached on the province of the mind, until its office in 
the body has become merely titular. We are at a loss whether to call it a life 
membership, or a sinecure. Indeed, we are constrained to think that it is occa- 
sionally mentioned only to escape the odium theologicum. Such, it is not unchar- 
itable to suppose, is the motive, when we find an author simply stating that by- 
calling the brain the organ of the mind, he only means that it is the in&trxime^xt 
through which the mind acts ; and after having made this disclaimer, leaves the 
mind, as Uncle Toby left his declaration of love, ** to shift for itself," while he 
goes on, referring all the operations of the intellectual faculties, and all the mor- 
al feelings too, to the reflex and automatic powers of the brain. 

In what I have to say, I shall consider the mindi or spiritual agent, not as a 
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theological abstraction, or a moral necessity, introduced into physiology as a 
dumb show, but as the lishig, active, energizing principle, from the punctum 
suliens, to the muscular rigidity that closes the scene. ^ I hold, that in all the vi- 
tal as well as mental operations, this principle is primary and determinative, and 
organic structures are secondary and accet^sory ; and the recognition of this activ- 
ity is absolutely necessary to a just appreciation of the phenomena that take place 
in the body, whether vital or mental, whether in health or in dLseasc. 

I regard the nervo u.-i systt lii as simple and uniform in its function, as in its 
structure ; that, J<kc all the- r* st of the bodily organs, it is by virtue of its physi- 
cal properties, whicii a.c ;•' " : nd the same tluroughout all its homologous parts, 
it is of use ill the i ;' ^ ' '\;.'! ibserve-s the purposes of the mind. If ever it h 
proper to speak cJ:" ^ - . ■ ^ies, it is ui relation to those activities by which 

its growth takes place, : ..iLO?;rity is maintained in health, and it is repaired in 
disease. But when it is ibrmcd, the ner^'ous fibre, whether it is an attenuated 
cylinder containing liuid, ur a solid, performs the same office wherever it is situ- 
ated, whether in the brai. ; f;piiial marrow, nerve of sense or of motion. And 
that office is prccis(?ly wliat its particular structure ada])ts it to perform. Such is 
evidently the teac"!?:ng "^f aiialegy, reason and' common sense. The same is true 
of the vesicular poit on , v] ther it forms a ganglion at the point where the 
nerves that go to aii '^r^r.ii ^t • jnsation, meet with those that proceed to the mus- 
cles which move tb.^ ^ ::•:;. < • occupies Ihe centre of the spinal cord, or is dis- 
tributed over the surf. ' chc convolutions of the brain, we recognize nothing 
but an arrangement on i^hysical principles by which arterial blood is brought into 
close relation with the nervous fibre ; and whatever is the natural effect of the 
action of arterial blood as it pas--.es to the venous state, (in all probability a dynam- 
ic effect,) on the uervou , fibre, that we are bound, by all the rules of right rea- 
soning, to consider the true and tlie only function of the vesicular portion. Noth- 
ing can be more absurd than to make a mere difference of form, where the same 
structure is brought into similiur mechanical relations with another structure, a 
ground of difference in function, vital or otherwise. 

Of these i^hysical properties of the nervous system, the mind avails itself, in 
establishing its relations of sensibility and motility with the body. And it does 
this, not by associating its faciJty of sensibility as a whole, or its facidty of mo- 
tility as a whole, with any pait of the neivous system ; hut pa7'ticular sensations 
and classes of sensations, j^ariicular motions and combinations of motions, are as- 
sociated with the physical excitements oi joarticular portions of the nervous sys- 
tem — a fact exemplified by the special senses, and the movements of respiration. 

These associations are incidental to two fundamental and correlative laws or 
general principles^ which regulate the union of the mind and the body. One 
of these principles is mental, tlie other physical. The first is, that mind governs 
the motions of the body as directed by sensations. The second is, that the organ 
on which the impression, givin;^ rise to the guiding sensation, is made, (if not in 
immediate juxtaposition,) is coanected by nerve with the muscle to be contract- 
ed in order to move the organ. 

These two principles, which I think can be shown to be universal facts, consti- 
tute the key to the true physiology of the nervous system. With reference to the 
first of them, it is assumed that the action of the mind, neither in its sensitive 
nor voluntary department, is limited to those feelings or those volitions, which 
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it Btops to regigtei in conBciouariCKS autl thiis remembi^is, but extends to all those , 
phenomena, whose character of adnptiit ion, end whOBO wsut of harmony with i 
phjalcHl laws, prove them to be of the eiime mechanism, or else to lie in a sphei 
remote from the penetration of our fncultieB, and one not ylven uh to eiplore. 

The object of the union of the mustie to be conti ncted witli the sensitive oi 
gun, appears to me to be, to enable the luind to avail itself of the phjuical property | 
of the nerve whereby the two orgauH aic biought, as it were, into apposition. Such J 
would be the result, were we to suppose the physical tiualit y of the uerre lo be n 
power to receive and propagate minute impulses. Impreasions from without ] 
would then he transmitted through the nerve and repeated on the muscular appa- 
ratus. And the attention of the mind, as held in HjTnpatbetic connection with. 1 
the muscle, would be rouaed, just as it it, when an ijupiession is made directly I 
on the muscle, in any one of (he periatultio actions. All the forms of motion 
the body are thus reduced to the same mechanism ; and we arc spared that a 
tiadiction of the law of parcimony,* which wo make when we attribute one 
of motions to the direct action of impresnions, and another to influences genei 
ed in, and transraitted through, a nerve. In other ivorda, the mind wills to i 
at one and the same moment, the musclethat coutraels, and the sensation undra ] 
the direction of which it contracts ; and it does this when the former is connect- f 
If diale cont^uity. 
LEW, to suppose the office of the J 
tl^c nervous fibres passing from. 1 
hand, , and the organs of sent 
iplishcd by the action of the ai 
ise to minute impulses which. 1 
excite a vibratory movement on the fibrils, and the interfercnee of a new impres- 
sion with which, is disseminated and fc!t throughoot the whole mass. Thus ti 
ganglion on the simple nervous cord may serve to nuite the fibres that lead fl 
the Borfiiec of touch of a sfgnient, or small member, with the fibres that lead &oii|1 
the muscles that move that segment or member. The grey matter ir 
of the spinal marrow, unites contiguoiia segments and organs in associated re 
tion, and thut of the surfaee of the comolutions conliols these miuor centres, i 
nnitcE in one all the nerves distcibulcd to nil the voluntary muscles and to all theH 
organs of sense. ^Vhethcr this he the true office of the blood in the grey mattor, j^ 
or not, one thing is pretty evident, viz., that the bhiod generates nothing, whelli. B 
er in the form of electricity, nervous power, or nervous influence, which is tran 
mitted to the muscles, for when a nerve has been ncparatcd &om il£ ganglion 
connections some time, it will, when irritated, oceat-ion contraction in the muscle^ 
to which it leads ; a fact which proves tliat the ganglionic centre i 
some property already existing in the nerve, and afi'irds nothing to the m^dtdlary I 
fibre which it had not before. 

Thus, the eoacluaion we come to, is that while the nerve fibre ec 

gans of sense with the mUBClc ; the ganglion connects the different fibres from a fl 

number of points of a sensitive snriacc, with fibres leading to a number of mua- M 

cles. Were there but a single organ of tense, and n single muscle to be contract- 1 

•Thiatt 



ed with the sensitive organ either by nerve or im: 
In like maimer, it corresponds with the same i 
gangliou or vesicular mattei' to be, to miite in one 
various surfaces of relation, as the musi:les on am 
on the other. This may be conceived to be aceoi 
teriel blood as it becomes deoxygenated, giving 
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IB aciBing from impresBionii, on that organ, oteetae, 
would be muled bj-BDerre without a ganglion. This conclnaion. whinh 
oatabliahes the uniformity of action of the nervous Byetem, prepares the way 
an inTEBtigiition of the mode in which nntiire builds up the ndvoua syBtem, 
saaooiatea the powere of the mind with it. 

In the lower elaflHes of animals, we find that motions talce place, and the 
vouB ayetera begina to be developed in connection with impressions made on the 
sense and surface of touch. The organs of the apeeific aenaea, and consequently 
the motions arising &om iniiiroMioiw made on thorn, are of Liter origin. In these 
primitive motions, we may distinguish those , in which tlie part on which the im- 
pression is mode, moves, from ihoae in which ia involved other parts, ne^hboring 
or more distant, or in abort, the whole body. They are more perfect in their 
character, more direct, and more easily ]xrformed. We arc justified, then, in as- 
suming that these motions ure p-imary, and that the mind extends its power Irom 
part to part until it aoq^uires control ovor the whole. In those smaller portiouH, 
members, or aegmciita, wc find tliat nerves connect tlie aurface on which tactile 
imprcBaiona are made, ivith the muscleh that move that pact or member, a ganglion 
being inlennediale. We therefore infer that this ganglion and this nerve are for 
the motions of tliisjiart. And so with other parta. But when a neighboring 
part requires to be moved in conaequenee of a sensation arising Irom another part, 
there mnat cither be a conuniaauraX connection bctn'GCu the ganglions, or a direct 
nerve leading from the ganglion of the latter to muscles of the former. Hence 
the connection between the ganglions, and the plexuses. And I may add, that 
it 19 a remarkable eonfijmalion of the viet^' here advanced, that the brachial and 
sciatic plexuses, from which the nerves come off, tli»t are distributed to Ave fin- 
gers and five toea, arc each of them connected with five gangliona and the corres- 
ponding segmenlH of the spinal marrow. 

In the same way as commissural coniiec lions aie eslnblished between the gang- 
lions of touch, to enable the mind to move distant parts when directed by this 
sense; so, when the organs of the special senscn beconie developed and the mind 
willa to move distant paitii, or the whole body when directed by apecyte aenea- 
tions, a commissural connection is establiahcd between the gangliona at the termi- 
nations of the nerrefl lendiog &om thOFC oi^ans, and the ganglions of touch. So 
that the power of iliemind over the body, and the beginning ofthedevelopement 
of the nervoiui system, is laid in touch ; and tlie other powers and developements 
ore, as it were, supcrimpost d on these. I'hese conunisaural connections, in the 
invcrtcbrata. ore cords that ])asa from the supra- steoplmgeal ganglion, along the 
ventral chain of ganglia and those betwecu the ganglia themselves ; analogues of 
the former, in the vertebratn, are the anterior spinal colunin and roots which form 
the connection tlirough the corpora striata and optjc Ihalami with the cerebrum, 
with the nenes that connect with the muscles below, and hy this medium con- 
nect them with the specific senses. The eomo nerves coimect, by the posterior 
roots, direcdy with the central part of the cord, and coromiaBUtBlly through the 
posterior columns witli the cerebellum. Tlie centra! portions of the spinal mac. 
row (the true spinal marrow of Marshall Hall) represents so much of the gangli- 
onic cord cd iuverlebiuted animals as formed the union between the gangli 
neighboring 
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r Ht«)ciated piirts, whenci' nrose reflex motions, while the gauglic 
I the posterior cords are tlie analoguCH of the ganglions that unil 



I 

1 
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the nerves connecting the muscles and sensitive fiurfaces of the isolated member 
or segment. In like manner, the corpus striatum represents so much of the su- 
pra- oesophageal ganglion, as united the nerves leading to the ventricular cord 
with the olfactory ; while the olfactory lobes were intermediate between the nerve 
of the sense of smell, and the muscles that move tlie organ of that sense. Again, 
the optic thalami represent so much of the supra -oDsophagcal ganglia as united 
the optic nerves with the nerves leading to the mass of the muscles below ; while 
the optic tubercles performed the same office between the optic nerves and the 
muscles that move the eye. It may be mentioned, as confirmatory of this latter 
statement, that the third nerves terminate along with the optic, in the tubercula 
quadrigemina. 

The functions of the great nervous centres, as deduced from their anatomical 
relations by the light of the two fundamental principles above laid down, are the 
following : — The cerebrum, which is but the further dcvelopement and fusion of 
the corpora striata and optic thalami, is the organ which the mind makes use of 
to govern motions when directed by tl:e specific nenses. It is connected with 
these senses by the optic and olfactory nerves, &c., on the one hand, and with 
the nerves of the muscles On the other, by the anterior columns of the spinal 
cord, and anterior cords or roots, so called, of the nerves. The cerebellum is the 
organ which the mind makes use of to govern the notions of the body when di- 
rected by the sense of touch, and it is connected both with the nerves of touch 
and the nerves of the muscles, by means of the posterior columns and posterior 
roots. The mind makes use of the cc rebrum and cerebellum in its acts of con- 
scious volition, and by their aid coutr* Is the involur :.j .v.ovements. This con- 
trol is sometimes lost, either by a diminution of tlv ;•/ ?. . ■.rnished by these or- 
gans, as in apopletic afi'ections — or an excess of ii. .ar.r^; :i.i^:rcssions acting im- 
mediately on the nerves connected with the muscle :, as ii. tetanus— or a com- 
bined influence of irritating impressions, and weakness c^ the Avill itself, Avhich 
prevents its calling forth the powers of the brain, as in hysteria. 



COMPARISON OF THE PIIECEDING VIEW WITH THAT OP BELL. 

The common belief of viial properties of nerve.- ■ . . -:•.-! :' is view opposes, de- 
rivoT its chief support from the authority of &ir . .rl::. '^i.'., whose researches 
are well known ; and a comparison of the princi/.: • .uit iul^L down with certain 
physiological and pathological phenomena, in orr\r to :<h t,y tix manner in which 
these last are elucidated by them, W(jnld natural!}' load u-^ to acivert to those of 
that writer. In the first place, then, I would state, that the conclusions of Sir 
Chai-les 13ell n-jver flowed Ic^tunately from his prnuises. In his first expe.i- 
roents on the fifth nerve, liefore he had any theoj-y to support, or rather before his 
theory had assumed a definite form, l.e drew the inference that this nerve Avas for 
motion. This, therefore, was tlie natural inference ; and though subsequently, 
when on finding that it did not tally with those he drew from his experiments 
on the spinal man-ow, he withdrew and reversed it, still there were residual phe- 
nomena, which threw serious doubts on its correctness in its amended form. 
The loss of all power in the lip, in an aminal whose chief sense of touch resides 
in the lips, and the chief motions of which, would naturally be associated with 
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it, the dropping of the mouth, and the drawing it to one side, seemed to indicate 
that something more than sensation was destroyed. Many labored attempts have 
been made to reconcile this contradiction by his followers. But they have not 
been successful. Contractions of the iris have also been produced by irritating 
the fifth ; some distortion is produced by paralysis of that nerve ; it sends fibres 
to muscles, and there are other signs of its agency in contracting certain muscles 
of the face, particularly the eyelids. Now all this is readily explicable on the 
supposition that the mind employs the fifth for touch, and those motions which 
it performs under the direction of touch.* 

Again, if we pass from the nerves of the face, to the spinal marrow, we find 
his experiments at once in conflict with those of Magendie and Bellingeri. While 
Sir Charles inferred that the anterior cords were for motion, and the posterior for 
sensation, Magendie inferred that the former were for motion chiefly, and the latter 
for sensation chiefly ; and Bellingeri that the first were for the movements of flex- 
ion, and the last for those of extension. Scarcely anything deserving the name of 
an attempt to reconcile the results of those of the English, with those of the Italian 
physiologist, has been made. But since the discovery of the reflex function. Dr. 
Carpenter has endeavored, by the aid of special pleading and patchwork, to make 
the others coincide. By the reflex function, he explains, with some plausibility, 
how motions are produced, when, after section, the proximate ends of the poste- 
rior cord are irritated.t But when he explains how it is that sensation takes 
place through the anterior cord, he asstimes the thing to be proved, and then 
makes use of it to prove itself. For he supposes that sensitive fibres from the 
posterior cord pass up from the point of union of the two cords towards the spi- 
nal marrow, not because they have been traced anatomically, but solely on the 
ground that dividing the posterior cord puts a stop to the exhibition of sensation 
when the anterior is irritated. The true question is, whether there are any fibres 
either in the anterior or posterior cords by whose vital endowments sensation 

♦For a full account of Sir Charles Bell's errors in relation to the fifth nerve, 
the reader may consult James O'Beime's analytical correction of that writer's 
views respecting the ners^es of the face, re- published, in this country, in the 
"Register and Library of Medical and Chirurgical Science," for 1834. Dr. 
O'Beirne comes to the conclusion, that either the fifth nerve must be allowed to 
have some other office than touch, or the motor portion must extend to branches 
rl ^t, not now conceded by anatomists — which last alternative he adopts. Indeed 
it is the chief object of his essay to prove it. The view above given accords with 
the first. In one of the observations quoted by him. Sir Charles himself express- 
ly admits " a power of holding by the lipSf independent of the seventh nerved 

fThe inconsequence of this conclusion is shown by an experiment of M. du 
Bois-Reymond. " If any motor nerve be selected which divaricates into two 
branches, (as, for example, the sciatic nerve of a frog, which divides above the bend 
of the knee into the tibial and peroneal branches,) and a galvanic stimulus be applied 
to either of these branches, this having been first divided above its insertion into 
the muscles, the electrotonic state will be developed, not merely in the portion of 
the trunk continuous with that branch, but also in that which is continuous 
with the other branch, as will be made apparent by the contraction in the mus- 
cles supplied by the latter." — (^Carpenter's Physiology y Fifth American Edition, 
pp 653-4.) Here we have an undoubted instance of an irritation being trans- 
mitted through a nerve, when severed in part from its natural connections, in a 
manner opposite to the physiological mode of such transmission, as generally un- 
derstood. Can any one say, that when the proximate ends of the posterior cords 
are irritated, the resultant motions through the anterior are not of an analogous 
character? 
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Again, it may be asked, how happened it that motion was lost, while the an- 
terior column was healthy, if motion, as a whole, belongs to that portion ? The 
answer to this inquiry is too obvious to require comment. 

A third question, more pertinent to our purpose, is this — How happened a dis- 
ease which was general throughout the posterior columns, and which of course 
must affect the general function of those columns, to produce paralysis of the in- 
ferior extremities alone ? If the function of this part depended on an inhcren^ 
vital endowment of it, we should have overwhelming proof that that function 
was to give motion to the lower extremities. But it is not thus lightly to be 
disposed of. That we are ordinarily guided by touch in the movements of the 
lower extremities, I need not waste words in proving. Our const- ioiisnosji in- 
forms us of this fact. Or if it does not, pathological observations teach ilo '''i.t 
when the sense of touch is wanting, the eye has to be turned down to tlie extrem- 
ities in order for the body to be balanced on the feet. Noav, if the habitual mo- 
tions of the lower extremities are directed by touch, and if the commissural con- 
nection of the surface of touch and the muscles, with the central organ, is diseas- 
ed, the loss of motion would display itself here ilrst. This explanation is direct- 
ly corroborated by the observed consequences of diseases of the central organ, the 
cerebellum, and conversely by diseases of the cerebrum. In the work of JSolly 
on the human brain, tw*o cases of disease confined to the cerebellum are quoted 
from Serres, in which the leg on the opposite side was jxilsicd, with comparative- 
ly little affection of the arm ; and another, after Abercrombie from Morgagni, in 
which scirrhus of the left lobe of the cerebellum was followed by paralysis of 
both inferior extremities ; thus showing that whether the central organ itself is 
diseased, or its influence is cut off by disease of its commissural connection, the 
effect is the same. It is also a remarkable fact that in cases of hemiplegia, where 
recovery takes place partially or wholly, the leg precedes the arm ui the process, 
just about in the same proportion of cases, that the seat of effusion is in the cere- 
brum compared with the cerebellum. It is, as we should naturally suppose 
would result from the mind's recovering the power that it exerts tlirough the 
cerebellum, first, in consequence of the gravamen of the disease being less felt 
there. 

The rationale of all the varied phenomena which take place when the great 
centres, or their commissural connections, the anterior and posterior columns, are 
diseased or injured, I conceive to be this. The mind having built up and acquir- 
ed its power over the muscular movements of the body in the manner above stat- 
ed, employs both brains to maintain a certain degree of tension on the nerves 
leading to the muscles, &c., according to their respective powers. This is done 
by the intervention of the anterior and posterior columns. The power derived 
from the cerebellum is proportionately more directed to the inferior extremities, 
comformably to its habitual associations. That from the cerebrum is more directed 
towards the superior. This is in conformity to the rule, that all the works of 
man's hands are performed under the direction of the eye. Now in case of sud- 
den disease of the centre, as in apoplexy — or of iiijury of the connecting medium, 
as in division of the anterior column, the power of that centre is cut off. And 
the mind, after making allowance for shock, being deprived of the help which it 
derived from that source, finds itself without the power of executmg its accus- 
tomed moyements. But it is a re-active principle ; and for the same reason 
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that when a itage artery in lied, it seta aboui to teatore the circulation ilirough 1 
the BnudlcT ones, it aima to re-acquire ita Idst powers ; and, so br its it is bikx 
ful, it cc-ocquires, in the order in which It originally acquired them. In i 
caGCB of injury of the spinal mitrrow, tnd in some coecs of apoplexy, tho patient 
dies before this re-nctive tendency developcs itself. And as a inach larger pro- 
portion of power is derived from the cerehnua through tlie anterior eolimm, an- 
nihiktion of motion would be ^reesented in nil such oaisea where this part was ser- 
cred. A superficial view, or it view which eontemplates the uerres as having vi- 
tal endoWTuents, and not as acting in subseryiencj to a gpiritiiBl principle, would 
leadto the inference that the anterior purtiou was deatincd for motion. Thug 
the results of disease would secai to confirm the results of experiments, and still 
both be wrong. But in cascn <>f alow disorganization, the mind meets with no 
Hudden disruption of its energizing, and often groduaUy accomodates itself to 
circumatonces. Such Coses would be exceptional to the fcmner. We might meet 
with instances of destruction of the anterior cord and persistence of motion to 
a di^ree inexplicable on tlie ground of vital endowmenta ! while we could con- 
ceive of a gradually-increased nctivity of tlie cerebelluni to eompeusate for the tost I 
power of the cerebrum, which would enable us to account for them. 

These eoncioEioua urc alw euafirmed by direct eicperlmcnta on the two brains. 
In those of Heitwig, when the upper part of the hemispheres in a bird were re- 
moTed, sight and hearing were lost, but veto afterwards recovered ; when the 
whole were removed, sight, heflring, taste and smell, were lost and were nevar 
regained, although the nniinnl Ijrcd three montha. In both animala, the cerebel- 
lum being intact, signs of sensibility totmicli were manifested, and also of a capa- 
bility to stand and direct motions by this t^en-se. 

All those experiments, again, on the cerebellum, from which the inference has 
been drawn that that organ wni for oo-ordiiiating or combining the muscles, bo 
aa to produce voluntary motion), may bo eiplained OB well or better by saying 
that it enables the mind to govern motions hy touch. Such raovementa as were 
disturbed by mutilating it, an standing, walking, liolancing. Sic, were evidently 
those which are habitoally asnoeialed with this sense. The chief points of differ- 
ence are, that the latter cxpLination exchanges a vague and indeterminate expres- 
sion for a lucid philosophical principle, and brings the office of the central organ 
into harmony with that of its prolongation into the spinal marrow. 

Tliis unnatural Bcparation of flie office of the posterior column from that of the 
cerebellnra, is the legitimate consequence of Sir Charlea's deserting general analo- 
gy awl anatomical deductions, and trusting solely to experimEnts, without the 
true key to guide him in their interpretation i It tonos one of the chief objections 
to his system ; bo weighty, indeed, that Sir Wm. Hamilton takes exceptions to 
it alone, while, iu deference to QtB physiologista of Enrope, he gives in his adhe- 
sion to the general principle. The limited number of fibres that, aCMrding to 
Solly, pass fiTOU the restifonn liodies to the anterior columna, cannot alter the 
case, althougli their puniose for the present i' somewhat obscure. Wliether they 
serve to connect the function of respiration, with the cerebellum— as the fact that 
some flbres of the portio duru come off from them would seem to indicate — there 
can be no doubt that the main connection of the eerebcUnm is with the posterior 
colomns, and that their functions otight to harmonise. 
Finally — it is admitted by Sir Charlea, that the mind must be cognizant of tha 
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BteteofthemuEclES raordprwrcgxilate thEireonttnclionn. And ae he has a Bet 
of fibre? lo tTHHsmit motor impulsea &om the brain to them, bo he roufit have aa- 
otberBBtto tranarait BenBiliTB impukeF Tipwurd. Hero he draws largely on the 
imagmation, and both motor Dild aeimitiye impulnes arc inyeutions lo begin with. 
And what anBtomist has ever truced two clBBaeH of flbree, that Icoc themstlvcB in 
(he inuflcular Eliucture, one oE which on being irritated gave rise to mus^nJsT 
contractions alone, and the other to sensations? Some late physiDlagists have 
improved on this idea, and have invented a third fibre to ECCount far the reflex 
motionE, in accordance with the rule, that for every Epeciflc endoHlnent a distinct 
fibre is ncoeesnry. But this process of laying up the nenoua fibres, like the laj- 
ing up of a rope with tliree strands, is found, by the knowing onea, to hszord 
the inconvenience of rendering the whole oord unwieldy, by its size. And it 
niay be seen, by the last edition of Carpenter, that this branch of raanufecture 
has feUeu into disrepute. It is, however, of little consequence logicallv, how 
many of these fibres with specific endowments lu* called into being. One class 
only is necessary to hold the mind in relation with the muscle, according lo the 
view given above. To imagine, theretbie, a sei'ies of fibres for motor impulses, 
and another to render the mind cagaizant of the stnte of the rauscles, is to intro- 
duce two causes to account for thut, for which one will account as well. 

To recapitulate : — The view of the nervous system promulgated by Sir Charles 
Bell, does not, in the first place, exhaust, or give n full account of the contentB 
of the experiments and pathological observations on which it is based, inasmuch 
as some phenomena arc uneiplained by it. In the second, it is not necessitated 
by tiioae phenomena which it docs tiiploin, inasmuch as they can be eiplained 
by another supposition. In Ibe third, it is directly contradicted by pathological 
facts, 80 adm.itted by its own supporters. In the fourth, it divides in function, 
parts anatomically united in structure. And in tlie fifth, it violates an impw- 
tont philosophical law, by unnecessarily multiplying secondary causes. 

In view of these facts it may bo safely said, that among the mysteries con- 
nected with the nervous sj-stem, not the least U the circumstance that the medi- 
cal iffofeasion ns a body should settle down in the belief that this view presented 
the BUJB and substance of nlltmth in the department which it treats, and form- 
ed the starting point for all future investigatious. 



COEROBORATION OF THE VIEWS ADVANCED. 

A further and somewhat singular coafinnation of the idea above given of thn 
functions ofthe anterior and posterior columns of the spinal cord, is derived 
from the following obaavatious of Sir B. C. lirodie on injuries of that organ. 

"The lower limbs are more frequently paralyzed than the upper, e\-en when 
thelowerpartofthecervical spine has been injured. This circumstance is re- 
markable, as it is contrary to what happens wlien the functions of the spina! cord 
are interrupted in consequence of caries of the cervioil vertebra;. In these lost 
eases, the parulyais is often complete in the upper limbs for many weeks, or ei-en 
months, before it extends to the lower. PatiJysLs of the uppra limbs has been 
known to follow contusion of the dorsal verlebro:." 

ITiese facts, which seem inexplicable on the common theory, are easily undw,> 
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Stood, whcli we consider thnt caries, offecting the bodies of the vertebra;, must 
involve tlie unterior columns sniue t[me before tlie pcsterior i whcrena in injuries, 
the processes ore Ufiiwlly the first to suffer &acture or didocation, aud the poster- 
ior columns which are most concerned in the maveineiits of the lower extremi- 
ties, being uearlj' contiguous, wiU soonest feel fhe effects, and will therefore he 
moat likely to be disturbed in their function. 

In No. ID of Brnilhwaito's Ectrospeot is au account of a diacusaiou before the 
London Sledlcal and Chirurgical Society.'in which Marshall Hall took, part, rela- 
tive to a ease in which there was palsy confined to the arms. The doctor was ev- 
idently at fault in his explanation of Che case, simply because there wss not room 
fbr it in his philosophy. According to his ideas, it was ■' almost impossible to 
imagme diseoae of the apinnl mariow so situated as lo induce panplegia of both 
superior CKtremities, without involving in its effects the parts situated helow." — 
'After what has been said above, ' it ia unnecessary for me to enlarge upon auch 



It LB not difficult lo undei^tand how contractions ot the rousclea may take 
place when the anterior cord? are irritated, and &il to he produced when the pos- 
terior ore excited, without necessitating the eoucluaion ordinarily drawn from 
these fetts. If we suppose the anterior cords lo minister to those motions which 
are executed under the direction of the speciiic senses, and the posterior to he con- 
nected with general aensatiou, and those motions performed under ilfl direction, it 
is plain that the functional activity of the former is necer exercised except iu con- 
nection with muscular contraction. Whereas the same activity of the latter, be- 
ing exercised for sensation a^ well, will often take place without such contraction. 
For the mind, after receiving the sensation, deliberstes and decides whether it 
will eonfract the muscle or not. In the one case, au associativB conuection'wiil 
be formed between the excitement of the nerve and the contraction of the muscle, 
which will have no place in the other. This associative connection may display 
itself on irritating the nerve, when separated from its centra by the contraction, 
^Ve are not without facts to sustain this position. Irritation of the third nerve 
often tails to produco contraction of the iris, owing, as it is suggested by Longet, 
to its filaments having to pass through a ganglion ; end when it does contract the 
!s after the withdrawalofthestimulus, which is not 
IS of the voluntary muscles simultaneously excited 
This last fact is explieebic, says Yolkman, only 
by HUtiposing the voluntary muacles to be escited directly through the nerves, 
while tlie iris is excited through the ophthalmic ganglion as a centre. Now what 
the ophthalmic ganglion is to the short brunch of the third nerve, in the main, th» 
ganglions on the posterior cordnaie to their connecting fibres with the spinal mar- 
row. And it by no means foUows, because it is difficult to excite coutractiDni 
by irrilBting these tibrea in a mringled d<^ that they have nothing to do with 
muscular action. 

That philosophy is questionable, which argues from the contraction of tha. 
muscles on irritating its nerve, to the regular and ordered movements of the body. 
"Were the nerve stimulus the only one tliat excited the contractility of the muscle, 
it would be more plausible, llut we fiiui that galvanism, chemical aud meohau- 
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ical irritants, applied to the muscle, also excite it. Indeed, live muscle responds 
in no other way, than by contraction, to any stimulus whatever. It is easy to 
conceive of a trembling or vibration being communicated to the nerve, by me- 
chanical irritation, and propagated down to the muscular fibres, where, by means 
of the peculiar blending of these fibres with the nervous, it is felt as though it 
was directly impressed upon it. The muscular contraction following, would 
then be an incidental effect of the mere mechanical properties of the nerve, and of 
the irritability of the muscle. The only fact thus left to us by which we infer 
the agency of the nerve in muscular contraction, is its being interposed between 
the muscle and tKe centre ;* and we are left at liberty to inquire whether this in- 
terposition is to connect the muscle through that centre with other nerves, and 
through them with other muscles and organs of sense, or whether some unknown 
and inconceivable impulse is generated in the centre, which passes down the 
nerve to the muscle. The character of the contraction thus excited is spasmod- , 
ic, irritative, while the action of the muscle in movements, involuntary as well 
as voluntary, comprehends both contraction and relaxation, and is one of control. 

If it be said that mechanical irritation of a muscle through a nerve is followed 
by its contraction, it may be said, in reply, so are all irritations of the muscle. 
If it be said that the muscle contracts when stimulated through the ners'c, it may 
be also said, in reply, that it always contracts on the application of stimuli. And 
what is more to the purpose, not only do individual muscles contract by other 
stimuli than that (if such exists) which comes tlirough the nerves, but groups of 
muscles, which having had certain combinations in their contractions, formed, 
during life, while their connections with the nerves and nervous centres continu- 
ed, have exhibited the same after death, before their irritability had subsided, 
and after separation from their nervous centres by division of the nerves. Are 
we, then, to suppose the existence of a double mechanism, by which (to say 
nothing of the peristaltic motions) the movements of the body are effected ; one 
by the nerves and nervous centres, and another and ulterior one ? And if this 
last, of necessity, mtist be, does it not follow that the first must fiot be ? Undoubt- 
edly, the muscular contractions and combined movements witnessed by Dowler 
and Brown Sequard, in their experiments, take place according to the same laws 
that govern all motions in the living body. And those who maintain the contra- 
ry, imagining, from seeing the nerve interposed between the muscle and the sensi- 
tive surface, that some influence passes down to the muscle to cause it to contract, 
are imposed on by appearances, in the same way as those, who, from seeing the 
image on the retina, infer that that is what we perceive in vision, whereas it is 
the external object. "Were it the picture, we should both see it double and in 
the inverted position. The role of the nervous system would then be, to fur- 
nish certain facilities and conveniences for the execution of these laws, but not 
the essential conditions. 

Another objection is founded on the feet of these experiments not being exact 
copies of physiological impressions. They are made on the cords of the nerves, 
while the impressions, which in the natural state excite motions, are made on 
surfaces on which their peripheral extremities terminate. They are therefore at 
best of a second-hand nature, and correspond with what is called hearsay evi- 

* Aside from this, there is as much reason to suppose that salts, acids, galvan- 
ism, &c.| contract the muscles in our movemientBi as nervous influence. 
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dence in law, which, as all knuw, wai not be admitted in a conrt of jnstice. We 
are, moroover, not without high authority for the assertion, fluit they nre very 
imperfect cop jes of the originals. "It is to be obsorvud," says Carpenter, ■' that 
a slight irritation ajiplied to the peripheral extremities of the aiferent nccvea, ia a 
more powerful escitor of reflex action than a muuhBtronger irapresflion, which 
occasions acute pain, applied to thcii trunks." And in some ai^en there ia rea- 
Hon to suppose that in the forrocr way they can be excited, while they caouot at 
all in the latter. Narcotics, while they act energetically on the surface to which 
the estremtties are distributed, produce no such effect on the larger trunks. Nei- 
ther do acids. 

No one could he more alive to the imperfections of tViii kind of reasoning, than. 
Sir Charles Bell himself. " In a foreign reviuw of ray former papers" — says he, 
in tlie one of June 19th, 1823 — " the results have been consideroii as a further 
proof in fevor of ezcprriments. They are, on the contrary, deductions from anat- 
omy ; and 1 have had recourse to e.^perimenls, not to form my ovra opinions, 
but to impress them on others. It must be my apology, that my utmost efforts 
of persuasion were lost, while I urged my statements on the grounds of anatomy 
alone. I have made few eiperiicents ; they liave been simple and easily perform- 
ed, and I hope are decisive." And again — "Tlie whole history of medical liter- 
ature proves, that no solid or permanent advantage is to he gained, citlier to 
medical or general science, by physiological ejuperiments unconnected with anato- 
my." And still further — "Experiments have never been the means of discove- 
ry ; and a survey of what has been attempted of late years in physiology will 
prove, that the opening of living animals has done more to perpetuate error, than 
to confirm the just views taken from the study of anatomy and natural motions." 
Thus fer Sir Charles Bell.* Dr. Carpenter dUTers from him a little, inlaying 
more stress upon companUice anatomy. According to him, " it is only in fact 
by studying the ccrchro -spinal apparatus in its lowest as well as in hs highest 
form, and by bringing the intervening grades into comparison with both cstreroes, 
that it is possible to establish wliat are its fundamental and essential, and what 
its accessory ports ; and in this way only, con such a correspondence ho estab- 
lished between the devdopement of a particular structure, and the manifestation 
of ft certain psychical endowment, OS may enable the Jaffn- fo be attributed aith 
ony degree of iirobabili/y In the former. In feet, there is no part of tlie human or- 
ganism OS to which the advantages of such a com^iarison arc so sirildng, or in 
which the value of the ' experiments ready prepared for ua by nature,' ia so much 
above that of the results of artificial mutilations." 

Here, then, is the testimony of both these distinguished writers against exper- 
iments. There wBsevidently a misgiving in the mind of each, that possibly 
hereafter the condusione founded on them might not prove as solid as apeoious. 
Yet if any student of either should be questioned why he believes that the pos- 
terior nerves were for sensation and the anterior for motion, or that the cerebel- 
lum was for combining muscular motions, he would reply, " from the results of 
experiments " m given in the works of his master ! But if experiments are not 
reliable, nsither will their retreat to anatomy afford them greater security. Anat- 
omy alone can merely suggest, by a difference in structure, that there might be a 
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difference in function between two nerves or classes of nerves, but cannot tell in 
what that difference consists. Nor will comparative anatomy, by pointing out 
the correspondence between the developement of a particular structure and the 
manifestation of a particular faculty, warrant us in referring this last ** as a 
psychical endowment to the former.'* A dozen explanations might be afforded 
of this connection as plausible as this. What is wanted, is a correct psychology 
to be applied both to the results of experiments and to variations in the structure, 
origin and distribution of the nerves — a correct comparative psychology as well 
as human. 

An illustration of the danger of trusting to anatomy exclusively, without the 
true key to guide us in interpreting its variations, is found in the celebrated 
«« nervous circle between the muscle and the brain," of Sir Charles Bell. He 
was led to this, by findmg, unexpectedly y that a large portion of the fifth nerve 
terminated in muscles, which, as he demonstrated it to be a sensitive nerve, was 
somewhat of a puzzle. According to him, the fifth nerve sends more branches 
to the muscles, than to the skin ; and what is more remarkable, it sends more 
branches to the muscles than the seventh, which is a motor nerve. For these 
fiujts he must invent a reason. Supposing the mind to be seated in the brain, and 
transmitting its influence down by the motor nerve, and the nerve having no 
power to transmit influences but in one direction, (all of which are suppositions 
without proof,) there was no road back ; and as it was necessary for the mind to 
have a knowledge of the condition of the muscle, the fifth nerve was made the 
avenue for the conmiunication of this knowledge. An apparently clumsy con- 
trivance, in which the works of God appear to disadvantage, when compared 
with the works of man ; for a messenger sent from place to place on a road made 
by human means, can generally return by the same way he went. 

A simple explanation of these facts is afforded by the doctrine that the gangli- 
onic portion of the fifth is a mixed nerve ; that is, for touch, and the motions 
which the mind performs under the direction of touch. It is to be observed, in 
this connection, that the branches of the seventh are sent in the greatest propor- 
tion to the superficial muscles of the face ; while the branches of the fifth are 
distributed in a similar proportion to the deep seated, especially to the muscles of 
mastication. The superficial muscles are most active in the movements of ex- 
pression, which are associated with those of respiration ; and the seventh nerve, 
though in man a nerve of volition, had originally its connections formed by virtue 
of this relation. But in mastication we are guided by the impressions made on 
the teeth, and on the whole internal surface of the mouth. In those acts expressed 
by the term biting, as when an animal seizes his prey, the visual are the guid- 
ing sensations. In the former, the nerves distributed to the muscles through the 
ganglionic portion of the fifth, are instrumental, inasmuch as they connect them 
with the sensitive surface on which the impressions are made, giving rise to the 
associated sensations. In the latter, the small branch of the fifth, or, as it is call- 
ed, the motor, is instrumental, as it connects them, through the cerebrum, with 
the eye. This is in accordance with a principle maintained by Sir Charles Bell, 
(see his ** Respiratory System of Nerves,**) as well as by Carpenter, who still 
maintains the idea of the nervous circle, which, however, is repudiated by Mar- 
shall Hall. 

Having given this instance where Sir Charles's consistency in relying on anat- 



omy alone, misled liim, I shall gire another, where Dr. Carpenter's 
in not relying on oompsratiTe anatomy in oppositicni In " artificial mutilBtions," 
has placed him in a aimilnr predicmnent. It haa long been the prevailing opin- 
ion, from, the fact that when tlio par Toguro is cut above the origin of the inferior 
laryngeal nerves, Buffocatiou fiequeutly followa from Bpusmodic closure of the 
glottis, that the superior lacyngeals had soraething to do with the eonstriction of 
that part. Bnf lately, Dr. C, on the authority of Dr. J. Keid, a favorite exper- 
imenter with hira, afflrms that the superior is the eicitor or aEferent, while the 
inferior ia the motor nen'e. Although it is found to conned with the crioo-thj"- 
roid moBCle by his own admission, and ivith the arytenoid and infm-ior canstric- 
tor according to other diaseotoTB, and even inoaculatcs with flie inferior laryngeal, 
yet it has nothing to do with musculac motion, but ia a sensitive nec\'o. 

Tlie laryngismus, after cutting the recurrent nen-ca, is atlribuled to palsy. 
And some eoontenance to this opinion is supposed to be derived from the col- 
lapse of the glottis, in powerful suction throngh the windpipe in the dead body. 
The action, however, is evidently rouoh more like that excited through a nerve, 
■when the power of b buianeing nerve (to nee the common espiession) is token 
away. As, when the portio dura of one side is cut, there is littto distortion at first, 
owing to the reBtraining power of the fifth ; but wlien the moscles of respiration 
are called into exercise, as in speaking, laughing, &c., the distortion is very evi- 
dent, owing to the muficles on the sound side not being balanced by those of the 
opposite. It is remarkable that laryngismus should be attributed to pnlsy of the 
reourrent nerves, when the conse has been irritatiTe to those nerves ; and when 
there should Aave bem loss of voice, which must depend on that nerve — an event 
which did not happen in several cases of laryngismus striiiulua which have befai 
attributed to this cause, or, if it did, was not mentioned." It aeema to me that 
the natural inference from Dr. Reid's experiments, is, that they were instituted 
for the jnirpose of compressing the superior laiyngCBls within the limits of the 
sensitive and motor theory. 

An unprejudiced inquirer after truth, before grounding hiafeith on such man- 
ipulations, even with Dr. Carpenter's endorsement of Dr. Reid'a accuracy, would 
be inclined to look at the " experiments ready prepared for us by nature," to see 
if they did not throw Bomelight on the subject. Fortunately, there occurs a 
singular clasa of fiicls, in a lower tribe of animals, which bear on this very point. 
In birds, the larynx ie placed at the bottom of the windpipe, and to it the inferior 
taryngeals are distributed. At the top of the windpipe is what corresponds to the 
Bupraior laryngeal. As a matter of course, the inferior latyngeals ore concerned 
in those motions which properly belong to the larynx, in association with the 
lungs, such OS those connected with the voice, &c. ; while at the top, provision is 
made to prevent the entrance of all irritating substances into the windpipe. The 
nerve found at this part, viz., flio superior iarnygfid, must minister to this tunc- 

• A case of cancer of the owjphagus ia given in Braithwaito's EetnMpect, voL 
xxjs, page 135, in whiah the disease involved the recurrent nerves. There waa 
complete destruction of those nerves, and even the mustlea to which they were 
distributed had undergone degeneration in consequence of disuse. Here then 
was an instance, bi wliioh , if spasm of the glottis depended on pnlsy of the inferior 
laryngeal nerves, it would show itself, let it was expressly stated that there 

was no spasm nor stridor throughout the disease. One such « " ' '" "' " 

point, then all the experiments eVer pcrftnocd. 
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tion. It must therefore be both sensitive and motor. But when the larynx ris- 
es from the bottom to the top of the trachea, the muscular provisions for both 
these offices become blended. The inferior becomes the recurrent, and its branch- 
es inosculate with the sujxjrior, and supply some, at least, of tlie same muscles. 
But still the original function is performed through the same nerve ; an illus- 
tration, in another form, of the above-mentioned principle of Bell, which has the 
sanction of Dr. Carpenter hhnself, as follows. Speidting of the accomplishment 
of acts of respiration and mastication by the same muscles, when supplied by dif- 
ferent nerves, he attributes them to an original association with those nerves, 
while as yet, in the invertebrated class, all the parts were distinct, and thus pro- 
ceeds : ** Now in the vertebrata, the distinct organs have been so far blended 
together, that the same muscles serve the purposes of both ; but the different sets 
of movements of these muscles are excited by different nerves ; and the effect of 
division of either nerve is to throw the muscle out of connection with the func- 
tion to which that nerve previously rendered it subservient — as much as if the 
muscle were separated from the nervous system altogether." All this is un- 
doubtedly true ; but it has a more extended application than physiologists have 
hitherto supposed. Whenever a muscle has more than one nerve terminate in it, 
it is because the movements which that muscle takes part in performing were 
originally associated with more than one class of sensations. The union of the 
posterior and anterior nerves in the class of voluntary muscles, arises from the 
feet of the motions regulated by specific sensation being superimposed on those 
regulated by touch. The muscles being first developed with their nerves running 
between them and the surfEice of touch, were subsequently compelled to have es- 
tablished nerves running between them and the organs of the senses. But the 
motions originally associated with touch are still performed through the same asso- 
ciation, and require the same mediiun. One of these classes of motions regulates 
the opening of the larynx ; and incidental to it are all those convulsive motions, 
whether dependent on irritation of the laryngeal surface or remote surfaces, and 
which play so important a part in croup, hooping cough, epilepsy, &c. 

I believe it may be stated with confidence, that there is no proof, nor any thing 
like proof, in physiological experiments, as they now stand, of any influence, im- 
pulse, or whatever it may be called, generated in the brain, ganglion, or any 
other nervous centre, and passing down a nervous cord to a miiscle to excite it 
to contraction in movements, volimtary or involuntary. Anatomy merely shows 
a nerve connection between the muscles with each other on the one hand, and 
with the organs of the senses on the other. And when the physiologist bases his 
reasoning on any thing more than what may naturally be supposed to flow from 
the physical properties of the nerves, he argues from a baseless assimiption. 

Having, as I conceive, shown this in the present division, I shall, in the next 
essay show the utter absiirdity of such an idea as the brain or any nervous centre 
generating these impulses, from the nimiber, complexity of combination, variety 
and rapidity of changes in the muscles contracting in voluntary movements, and 
other considerations. But before concluding, I shall advert to another point» 
chiefly because one of very high authority has lent his influence, (as I believe 
from inadvertence,) to the support of this notion. 

It is asserted by this class of physiologists, that because we are only conscious 
of the act of willing, before we perceive by external observation the movement of 
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tlie body, all that interveaca is Ihc result of the actiou of this automatic ncr^ 
mechanism on the musclis. Sic William Ilamilton hus analyzed the process, and 
tukcs for granted both tho existence of tlic motor and gensitive influence be- 
tween the muscles and the brain as necessary steps iu it. In doing this, Sir Wil- 
liam has evidently yielded his better judgment to ivhat he considered as establish- 
ed points in physiology. For he says, " It might seem at tlrfit sight — Ist, that 
the organic movement is imroediatcly determined hy the cnorganic volition; and 
2d, that we are immediately conscions of the ocgnnic nisua m itself." And again, 
he has repeatedly intimated iuhia -work, his opinion that the doctrine of the mind 
being seated in the brain.is an error, and OTLprcssed his conviction that it was in 
some mysterious imouicr present to all the otgmia, and actuating each in the per- 
formance of its function. Now if the mind is present to all the organs, and actu- 
ating each in the performance of its function, it must be present to the muacle 
and actuate it in contraction, for to coutmct is its function. And if so, wliatnced 
is there of on influence sent from the brain along the nerve to the muscle ta eaiise 
it to contract, or of another sent back to the brain from the musck', to tell the 
mind when and hon* much it has contracted, when the scat of the iniud is not in 
the brain ? This veryvleocned nnd acute author may rest assured that what seems 
true at first flight, is true at second sight ; and that there is no more gi'ound for 
supposing these influences than there was in the time of Descartes for aaBtuning 
the representative idea, a modification of the brain. Aud the period is not I'ery 
distant vhen it will be r^orded as an error of the name kind. 



CAUSES WHICH CONTBIBUTKD TO THE IlECEPTIUN AND CON- 
TINUED POPULARITY OF SIR CHARLES BELL'S THEORY; COS- 
SEQUENCES TO WHICH IT HAS LED. 



The obaerrntiona made in the two prcceduig divisions, enable un to estiiniito at 
their true value the experiments and reasonings of Sir Charles Bell, nnd the influ- 
ence they have had on the subsequent progress of physiology. " The key to the 
system," says he, " will be found in the simple proposition, that each filament or 
track of nervous roattcr has its peddiar endowment, independently of the others 
which are bound up along with it; and that it continues to have the sntne en- 
dowment throughout its whole length." Here was his fundamental error. Long 
previous to his time, it had been suspected, from the oeconional occurrence of 
paralysis of motion without loss of sensation, and the reverse, that different nerves 
were somehow subservient to these different functions. Buttheoldphyaiologista 
who held this notion did not, as a geneml thing, any the less believe that both 
motion and sensation were functions of the mind, and not of tlie nen-ea. To him 
it was left to transfer, by a single stroke of his pen, these powers, from the prov- 
ince of the mind, and locate them in the ncr^'us, as fuuctionn, springing &om 
these imaginary vital endowments. And we look in vain in his worlcs for any 
process of reasoning, grounded on physiological or psychologiCBl facts, to warrant 
the step. It wits an assumption, neither more nor less ; and it n 
tion, the necessity for which, it was incumbent on him to show, before he pro- 
ceeded to ciperiment. Had he done this, his experiment" would have been per- 
tinent to prove teAicA class of aen-ea were for motion, and ir/iich for 
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But as they now stand, they prove nothing. It has been abready shown, that 
though the anterior cords are, according to his experiments, subservient to mo- 
tion, they are indirectly so ; that they are not subservient to a// motion ; and that 
though the posterior cords arc concerned in sensation, they are not all for sensa- 
tion, something more than sensation being accomplished through their agency.* 
Sir Charles, however, being fully impressed with the truth of his assumption, as 
soon as he found a class of nerves, the irritation of which was followed by muscu- 
lar contraction ; and another, the irritation of which was followed by signs of 
sensibility, sought no farther. He had found what he was looking after. He 
never stopped to inquire whether the contraction of the muscle on irritating the 
anterior cord might not be a particular instance of a more general fact ; nor did 
he think of inquiring whether the sensibility exhibited was the whole function 
of the posterior nerve, but jumped at once to the conclusion with which his m.ind 
was previously magnetized. And in so doing, he overleaped the ganglion entire- 
ly. Or, if he allowed his thoughts to dwell on it for a moment, it was only to 
contemplate it as a sort of label, which the Creator had, in his generosity to per- 
plexed physiologists, affixed to the sensitive nerves, to enable them to distinguish 
these from the motor. The size of the posterior cord being larger than the anteri- 
or cord, which subsequently suggested to Spurzheim the query whether the whole 
story was told in. r^ard to the two classes of nerves, suggested nothing of the 
kind to him. Nor did the different degrees of obliquity, with which the fibres 
of the two cords enter the spinal column, nor the connection of the posterior with 
the cerebeUimi and the anterior with the cerebrum, unfold to his view any more 
extended system of relations. 

It was in this way that he misled himself and physiologists generally. He saw 
a part of the truth, and mistook it for the whole. His system seemed to give an 
explanation of some pathological phenomena hitherto not understood, and soon 
began to be r^arded with favor. Those cases of loss of motion where the motor 
nerve was sound, and the supposed sensitive nerve was divided, were plausibly 
explained by the loss of the guiding sensation. The anatomical contradiction 
contained in the distribution of a sensitive nerve largely to muscles, was met by 
the ingenious device of the nervous circle, which required a sensitive nerve to go 
to the muscle as well as a motor one. These being admitted, it became difficult 
to disprove it, were it false. It would naturally require time before authentic 
and well observed fects would accumulate sufficient to overthrow it. And when 
that time came, the scientific were everywhere conunittcd. The makers of phy- 
siological systems had arranged their statistics and constructed their works ac- 
cording to the principle of classification which this theory afforded them. The 
Reviews had promulgated it to the profession, and to the world at large, as a fixed 
feet. And grave professors had stood sponsors for it before successive editions of 
the medical class in a thousand schools. A spirit of conservatism had arisen, 
sufficiently strong to antagonize the spirit of inductive philosophy. The question 
was not, what was the true meaning of a new fact, but how could it be reconciled 
to Sir C. Bell's doctrine. In addition to which, a species of sectional prejudice 
in the republic of letters, resisted all change. The rivalry between the nations of 
Europe in scientific discovery, had identified the national honor with this theory. 
British pride and British patriotism were interested in upholding it. And as 
British journalists claimed to dispense physiological facts and principles to all who 
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read the Engliali lauguage, mieh facts could scaTcely reach tliu laoss of llie pro- 
foBsion until their obvious bcoi'iiig and import had been explained amay. " Ca- 
nes hitTC occuned," says Cotpcntcr, " in which complete deslructiaa of the ante- 
rior columna appeared to have taken place, without loss of motion in the parts be- 
low ; whilst a similar destruction of the posterior columns has occurred witliout 
corresponding lesion of Eenaibility." Yet these cases have not heen held as in- 
dicating the necessity for a wider and more comprEhensiTe view of the nature of 
the office of the nervous ayutcm than Sir CharlEn Bell's theory presenls. 

We are told that we Inow not to what extent the nervous structure may be 
disorganized and its fiinction continux!. And we are gravely adted to bdieve, 
that the nervous influence, in its travels to and &om the brain, can Jump acroti 
an inch or so of disorganiser! spinal marroic, if it chance to meet with that amount 
of interruption of continuity." A better alternative is, to bclicvcthat aflieory 
which makes such a demand upon out iaitht however wcU established it may be 
supposed to be, must be without foundation. 

If any further proof is wanting of the erroneonaness of these views, it may be 
draived &om the absurd consequences that liave followed them. A tiee is known 
hy its fruits. A scientific principle is seldom limited to the birth of a single dia- 
oovery. It is pregnant with a generation : a progeny formed after the pattern 

• At page 069 of the fifth American edition of his work. Dr. Carpenter reffers 
to a " case recorded in the Medico-Chi-urgica! TransactiDns, vol. xxxiv., iu 
which a portion of the cord, at least an inch long, situated opposite the third and 
fourth dorsal vertebriB, was ao soft that the slightoat pressure of the fingers broke 
it up. being nearly iu a fluid slate through its whole thickness ; yet the patient 
felt pain in hia lower limbs, showing that the power otupvard transmission tc- 
mained. And although he had lost all voluntary control over the muscles of the 
lower part of the body, yet lliey were affected with incessant choreic movements, 
(whioh, as will be shown hereafter. Sect. 7, appears to originate in the sensory 
ganglia,] and these movements were affected in such a manner by emotiona as 
plainlv to indicate the dowuward transmission of motor power." 

An^ this case he makes use of, to render it probable that complete destruction 
of theantraior columns, without lossofmotionand complete dcstmction of the 
posterior columns, without loss of sensibility, is no disproof of Sir Charles Bell's 
theory. Although it would amount to little, if he could prove that in this cnae 
there was an upward and downward transmisaion of sensitive and motor influ- 
ence throughout the diseased poi lion, he is iar from making it out. The seat of 
pain is not in the brain, but in the mind, llie seat of emotion is not in the brain, 
or the sensory gai^lia, but in the mind. Both pain and emotion affect the mind 
(as has been said before) more deeply than the range of those sensations and mo- 
tions which the mind receives, end performs, ^ouj^h the instrumentnlity of tho 
brain and the columns. And U' the eommunicatiou through lie spinal marrow 
ia cut off, it does not, therefore, follow that communication botweeu above and 
below, through the mind, is also cut off : eapccially, if the former disruption 
takes place by a slow process of disease. Reflei movements, choreic or otherviTse, 
are still, like bU other movements, performed by theroind. They ore those whioh 
the mind performs involuntarily, or without consoiouaness of its volition, Emo- 
tiona, we all know, e.'stond so far as to produce pertutbationa of our uivolunlary, 
OH well as of our voluntary movements. And it is by no means impossible, that 
by an inverse method, an obscure sense of pain may reach consciouanesa, when 
there has been no sudden break in its reiations. Certainly, it is the part of wis- 
dom to believe this, rather than to believe a theory which takes away all meaning 
from o^aniKBtion ; which makes a function to grow out of vital endowments of 
a part, and whiuh holds on toUie function after the port ceases to exist. Beaiden, ■ 
there ia rtsson to believe that tlicfeelingof pain ismore connected with the 
central portion of the Bpinal marrow than anj other part. And in the case in 
question, thia portion was healthy for a great extent below the seat of lesion. 



typcBiuiiiiturt, ifUuc! a body of moiiatroEitica, if fiJ»e. Tlit furor with whudi^ 
BTippoBcd diBCQvury of Bell woa received, gave popularity to the principle o: 
it iTiis foundiid. If OBOh fibre of tlie uene lias itB apccific eudowmcnt, then, e 
gnngllun or nervous ceiitrE has one idfto i mch fibre of the eeiebmm, cerebel 
and spinal marrow, in Bimiloily gil'tcd ; and ii general search coinmeueed U. 
these properties out. 

Marshall Bull was die first to diecover a series of moTements, in trhicb i 
ransclea performing them were coiiiHclcd wilhllic Burfaceof scusitive imprewio 
through the spinal roairow alone. He therefore, eoDsistentl j with this view, i 
agincsd a new endowment of this part, aiida new set of fibres with specific; 
ers to be set in operation by it. The terni refles was adopted to ohnraeteriise tl 
occult power ; and was also found couvenieiit to comprehend the phen 
Had thi^ word beeu used in this latter scuxe only, for the purpose of defining u 
enabling physiologigts to reason respecting pheuomvna, ni' the iii 
they were ignorant, no objection could bo nuido. IJut when a word which is 
definitive, or descriptive of one class of phenomena, is made the cause of anotheir, 
then confusion must result. Hard words and scientiflc terms multiply, but tbexi 
aland not for lilaiT thoughts in the mind of tlie writer, and they c 
clear thoughts in tlie mind of the reader. Tlio term relies found sjuonyma Ji 
the words automatic, excito-motor, diastaltic, &e. Great parts c 
doubtedly ! Hut, lilie tlie unknown quantities in algebra, they yield nothia 
unl^s something known is substituted for them. 

The conclusions of Marshall Hall were at first adapted by other phyaiologial 
But as successive supposed discoveries of the same sort followed, 
suapeeted that the multiplication of nervous lilamentH necessary to carry out Ij 
liypotheHis, would increase the size of the nerve to an eitent which ocular laj 
spcctioit would not warrant. 'Xlicy therefore located the new specific 
in tlie cenb'cs, leaving the generic moving power in the nerves ; so that 
were motor to all comers, and oil tlie movements of the body were soi 
fled under the terms escito-motor, sensor i- motor, emotional- motor, ideo-n 
volitional-motor, according to tlie several centres from which they originate, 
must be confessed that this arrangEment has one advantage, at least, 
mend it to popular belief. It looks, (to \iae a nautical phrase,) it looks ahip-shapC 
The nervous filament, like the common sailor, stiiuds ready to obey the orders oj 
each and every one of his superior officers. As he is 

ahipman, to the sensori 3d, to the emotional 2d, to the idco tst lieutenanta, m 
the volitional captuin, the only man ou hoard who has a will of his o' 
the filament to the estitor marrow, to the sensory ganglia, to the idea-genet 
cerebrum, and to the wQling head at large. 

Pursuing the some course of renaoning, if all those operationa by which them 
was formerly supposed to maintain its relatione with the outward world, a 
ly reflex operations of Bcn'ous ganglia, why may notoJithe operations 
mind be dependent on a similar mechanism ? The brain, in the vastneas of i| 
unexplored depths, furnished room for any number of refiex or automatic ac 
If nobody could ace how, why or wherefore these resulted in mental proo 
nobody could sec how, why or wherefore llicy did not, and this 
enoj^h. Accordingly it was soon fomid that perception and judgment, n 
fiuicy and imagination, passious and emations, mond feelings and u 



were smiplythetcBuJIa ofthcreflcx opcratioiiB of ttic lirain. All this seemed 
plausible. Sut the affair grew Eomenhat awkworil towards the cIohc. Materi- 
sliam WOB eschewed by this sebool. Something clemly, purely psychirsl must bs 
developed, or strange BuspiciODB woixld arise. A dixtinctiDn must be made, 
tbougb witliout a dilTereuce ; evcu, though it broke the unity of the plot. This 
distinction was made in fiivoc of the win. The will was not dependent on the 
brain, though conBciouGuesB was. The will was permitted to rear itself unscath- 
ed, in solitary giBudeur, above the wreck of mind and crush of metaphysicH. Will, 
without perception — wiU, without memory — will, without passion, hope, fear or 
remorse, was soul ; and might reascuahly expect a hlCBsed immortality. And 
this is styled by iln learned author a eompi-omiae,— a splittiiigthe dilference be- 
tween spiritualism and materialism. 

Such were the couuequencea of the abuse of the terra reflex — a term which 
was legitimately used, only when it was made to define a ulaas of phenomena the 
nature of which was not understood. Had it been confined to this limitation, 
no harm as aforeeaiii would have ariseu from it. But when it became eixpressive 
of a vital endowment of a nervous centre, and woa subsequently transferred to 
other centres to e}:prc5s Iheir supposed endowments, there was no stopping 
place until all the powers of the mind were absorbed. From being a definition 
of an effect, it became de&criptive of cause. And as no definite idea of the nature 
of that cause could be reached by our limited faculties, the term itaelf became 
CBUHC, and soon formed our whole notion of it. 

I need not remind the reader, that iu the foregoing remarks 1 have had in view 
chiefly the two hundred or more pages of the last edition of Dr. Carpenter's work 
on the functions of the nervous aystem. This is an attempt, by the most ingen- 
ious physiolc^ical writer of the present day, to syatematiie the mental phenome- 
na that take place in connection with the body, by following out to its last result 
the principle of Bell, tlirough all the modifications it has received at the hands of 
Mnrahall Hall and other British physiologisla. That he has not succeeded in in- 
troducing order in the midst of so great confusion, is not so much his Jhult, as it 
is the fault of his leading idea ; for that being without foundation, nothing with 
a stable foundation con be buflt upon it. With all respect for the characlor and 
abilities of this author, as shown in other parts of his work, it b due to truth to 
say, that he has here confounded in onehcterogeneoua mixture the pioperlies of 
matter and mind; thathe has, as it were, AnocJvi^'tntojii the focts of ohserra- 
tion along with the facts of consciousness ; that he eliminates ' nothing clearly 
and conclusively ; that he clips and trims his facts to suit the ends he has ia 
view, instead of presenting them in their natural relntions ; that his delijiiti 
half cover what they are thrown over ; that he does not even appreciate the na- 
ture of sensation or consciousness j that he mokes assertions and assumptions 
without the least feundation ; tliat his show of reasoning is but a play upon 
words ; in short, that the proper title for his work is, instead of the functions of 
the nervous s^itcm, ■< So much of the physiology of the nervous system as con 
be explained by the terras rcHei, automatic, cxcito-rootor, sensori-motor, mind- 
force, nerve-force, &c." To call it jorgoui would be to use a harsh expression; 
and yet it would only anticipate the verdict of posterity. The dedication of his 
work on comparati^'e physiology to ^ir John F. W. Herschell, wasamark of 
gratitude for the beneflW lie had derived from the study of his exposition of the 
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modem metihod of phflosophizing ; and here, in his human physiology, we have 
demonstrated how much reason he had to be grateful. Nor does he stand alone in 
his glory. When we consider the great popularity of this work on both sides of the 
Atlantic — the almost uniyersal laudation it has met with from all branches of the 
profession, we never need fear the loss of the sneers and sarcasms that hare been 
bestowed by this age on the schoohnen, for their abuse of the Organon of Aris- 
totle. Like bread cast upon the waters they will return to us after many days. 
Ages to come will render them back with accumulated interest, to mark their 
sense of the treatment the Organimi of Bacon has received in the house of those 
who style themselves par excellence its friends. 

The immortality of the work itself is doubtless secure. As an exponent of the 
prevailing ideas on this subject, it will be handed down as a literary curiosity. 
It will be a standing monument of misspent ingenuity, and of the extreme ab- 
surdity to which the hitman mind can be carried by its vis inertue, when an im- 
pulse is once given to it in a wrong direction. 



ESSAY II. 



In (he precedjrfi essay the iuadeqiuifiy ef Bell's theory to account for the &c(h, 
which, to justify its pretensions, were incumbent on it to esplain, I eousidcc to 
be fully made out. Important errors and absurd consequences, into which ingen- 
ious minds have been led, such aa it is inconceivable they wiUd have fallen into, 
hud they not followed a false light, have been eseraplified as the legitimate fruits 
of his doctrine. It becomes me also to say, that the whole system has received a 
severe handling from Di, Bennett Dewier, of New Orleans, whose writings on 
tiiia subject, I had no opportunity of reading, befbre the publication of the fore- 
going in the Boston Medicoland Surgical Journal, in 1854-6, but which, since 
Ijien, he has been so kmd as to forward to me. So fiir as the refutation of Bell is 
concerned, it seems unnecessary to add anything to what has already been said, 
either by him in advance, or by m^elf ia the essay just closed. But when a 
theory, though fal£C, has maintained its hold for a single generation, and fortified 
itself by such influences as we have seen antrounding the one in question, it be- 
comes ingrained like a prejudice : and it will not quit its hold at the bidding of 
a first or a itecond refutation. I shall therefbie pursue the sulgcct by referring to 
some of the general ptobabilitieB against the fundamental idea of vitiJ propertiex, 
and by showing that a correct application of the powers of mind to the physical 
properties of the nerves, is all that is icquiaite to explain the phenomena- 



One of the most obvious objections to this doctrine, and one which we meet 
with, on the very threshold, is its Tiolation of aU analogy, by the multiplica- 
tion of secondary causes. The progress of science ia marked by a diminution in 
the number of such causes, and a successive reference of tlie iacts discovered, to 
principles mote and more general. Here, however, the reverse obtuina. Instead 
of generalization, we have particularization. Every new fact requires a new spe- 
cific property to explain it. The different nervEs and nervous centres have dif- 
ferent endowments for the special offices which they perform ; and the whole 
nervous system has its general endowments. To such an extent has this ] 
reached, that if we allow a fibre or a centco for each endowment, there are 
enough of either to bU|^y the demand. 
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But it is not ia the mere mimbcr of these endowments, that the greutest ol 
tion lies. They are ocooJt causea. 

While we are permitted to soo no adaptation in theso endowm 
the effects attributed to them, we can perceive no adaptation in t 
commodate the endowments. While, lOao, the endowments resemble nof 
else in nature, they haTe no disceraihle analogy with each other. So t];at, o 
WE forma conception ofthennture of one of them, it would not help us W 
ceiyc of the rest. 

It was the opinion of the late Dr. Armstrong, that, from the action of i 
blood on nervous matter, some new principle would be discovered to spring i 
a " tertiuiu iiuid," which Was neither exactly matter, nor yet mind; but n B 
of common substance between the two, and out of which the phen 
matter and mmd would be elicited. Had he lived to our day, he would h 
found his anticipations more than lenliied. In the assumption of vital ptope 
of nerves, we have not only a tertium quid, but a q^uartum quid, a quintum qui 
and BO on until the whole vocabulary of Latin numerals is eshaUBled. But Q 
misfortune is, that they rather diminish than add to ovu" knowledge ; for instead 
of explaining any thing they are inexplicable themselves. As this tertium quid 
is neitber of the nature of mind, nor of matter, we have no faculty by which we 
can come into rektion with it. Nor if we could, would tbn.t help us to conceive 
of the next. For the quartom quid difTenj as niucb from the tertium quid, 08 
docs this from the aecundum quid. They are all nescio quids. Yet these straa- 
gers, to whom we are thus unahle to get an introduction, ate so generous as to 
impart to us all our feelings, and to perform for us all our motions. They think 
for us, remember for us, reason for us, liberate us &om moral responsibiliti-, and 
even fall in. lova for us. But there is one essential draw -back to the value of their 
services. Inasmuch as we are forbidden to enter into their secret councils, we 
can form no unticipation of the results of their deliberiLtions in any given case. 
Any number of fliem may be supposed to be convened in the great State-house 
of the brain, but who can tell, from a, knowledge of their cbnracfers, wliat Qieir 
reScx operations on government, laws, science, religion, or morals will bring 
forth. 

We see, therefore, that this theory sets out with violattag, in both its essential 
eleroentsj the great rule of philoaophiaing laid down by Newton with the concur- 
rent approval of all philosophers, via : " No more causes, nor any other causes of 
natural effects, ought to he admitted, but such as ore both tnic, and are sufficient 
for eiplsining their appearances."* 

■ It is difficult to conceive on what grounds. Sir Wm. Hamilton, condemnB 
the expression, "such as are both true," in the foregoing sentence, as redundant; 
unless, he supposes, that any hypothesii whatever, if it simply esplaiiis the facta, 
is a legitinmte one. For not only are the two principles perfectly distuiet itt 
themselves, hut have each of them independently futnishcd the giounds, by 
which a theory, in one of the two most advanced of the physical sciences, has 
beeu rejected. The ancient theory of Cycles and Epicycles, served to csplaiu the 
motions, and admitted of correct calculations as to the periodical times, and pla~ 
ces of the heavenly bodies ; it admitted none but known cauEcs, hut multiplied 
them to such an excess, that it became unwieldy, and as a consequence, fell be- 
fore flie simpler elliptical theory of Kepler. On the other hand, the hypothcs.' 
the lurainiferoitfl ether, was simple and consistent, but it v 
And it has justly been condemned by Cowte, and Mill. 
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A writer in the British und Fureigu Medical Ueview, vol. xv., p. 139, in op- 
position to our dktiuguishttd couutiymnn, Faiue, oiguca in favoi uf these proper- 
ties na follows ; " First, us to the origin of these properties. We see tliesc so in- 
separably' councctcd with pncticulai fbims of structure, — the properties never be- 
ing manifested without the structure, aiid the structure uever existing in its per- 
fect state without the proptrrliea,— that no reasonable ground cui be assigned for 
attributing vital propeiticH to anjlhing else than that pccoliar stiuctural arrange- 
ment, uid that pceuliar union of cleioouts which characterize the tissue cxhibitiiig 
them. There is here a strong analog;), then , to the production of a new and pe- 
culiar set of properties in a piece of raechanism, or in a chemical compound, b; a 
certain disposition of elcnioiits ; but it is only au analogy, since tlie conditions 
requisite for the producCiou of an organized tisBuo, art', oa already shown, of a 
nbvr and peculiar character. Btill, the analogy is important in this, — that, as we 
do not consider it necessary to imagine the separate existence of an elastic princi- 
ple which is imparted to ^Uxi, when tempered in a peculiar way, or of a saline 
principle, which is iaipoiled to muriatic acid and soda, in the act of their combi- 
nation, — so there is no necessity to infer the existence of a vital principle, because 
a tissue formed iu a peculiar manner, possesses peculiar properties. And upon 
Uit logical iirincijitt of avoiding uHrtecetaary hypotheaea, tee cannot but do mrong 
in making such an aisinn/vfiun. For we may consider it as a low of t)ie Creawr, 
equally constant in its operation with any of those already alluded li>, that the 
act of organization, or the production of an orgnniiod structure out of an amor- 
phUB pltuHta, dues generate, or develope certain properties, which are a« closely 
related to tlui structure as eloHticity is to blue tempered steel. If there be not 
such laws of unilbnn operation in physiology, we know not what hope thero is 
of ever raising it in the scale of sciences," 

This reosoning, in which the reviuwer oasuns us, " some very able logicians 
have been unable to detect any flaw," does not reach tlie case. It will only ^- 
ply to instances where but a. single property springs out of a xiitgle definite struc- 
ture, ai, ibr example, oontruttility in the muscular fibre, ^Vhere a number of 
distinct properties, hoving no conceivable rescmbhmce to one another, are otnib- 
utod to the same organised structure, as the endowments of nerves, or the voiied 
supposed properties of cells according to the diJfcrcut glands they enter into the 
composition of, or the different tissues they are metamorphosed into, it has no 
place. To escape from this dilemma, he imagines some inHnittsimal variation of 
Btmcture in the ceil, far beyond the power of the raici'oscope to reveal, or some 
change ill composition, whii^Iichcmicalanalysiscanoot as yet detine. liut tliis is 
Urging tlie quKtiuu. Tbo vital endowments of the nerves must be considered as 
superadded to their structun.'. Each one is a specific cause — a new creation. We 
have oil the evidence that the nature of the case is aosoeptible of, that the struc- 
ture is the same for all. No one in his senses will ever believe that this structure 
is m modified in the optic nerve, as to have the property of affeetiug the mind 
with color, and in the auteriur column of tlie spinid marrow, so as to have the 
property of excidng muscular contraction. " The logical principle of avoiding 
unneceasary hypotheses," therefore, points in the opposite direction. We assume 
one of these properties tor every new mental &ct that we explain, (irantiug, 
then, that the vital principle is an assumption. It reduces the numbci of such as- 
sumptions from almost inlinily to one. 
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The RcTiewer sunm up by saying " that, bb there are certain properHw of M 
ter, which operate in a certain uniibnu manner, (or according to certain, laws,)'^ 
produce the class of phenomena which we ordinarily designate as physical — 
as thert ate coitain other properties whit'liact in their peculiar manner to prodooe 
chemical phenomena— so there is another class restricted to particular dements, 
■which, when operating under certain required conditions, produce vital pheii 
ena." To this it may be replied, that the logic is loose, and tlie analogy distant. 
It may he met and parodied by saying ; That aa the simple i 
tcr poaaesB both physical aad chemical qualities, so, the binary compounds poa- 
sess other physical and chemical qualities,— the ternary compounds, (or those of 
vegetable organizatious,) still other physical and cheiiiioal qualities, — the quarter- 
nary compounds, (or those peculiar to animal orgonizfttions,) yet oliiBr, and hi g her 
physical and chemical qualities. And since we know that all these qualities ac- 
tually exist, is it not more philosophical before we aamime the existence of others, 
which we know nothing about, to enquire whether the act of organization is not 
to bring these Inst physical and chemical qualities into auhscrviency to the great 
purposes of man's existence in a world of material causes and laws ? If we admit 
of the ex iatence of a vital principle, or of a spiritual agent, which developes it- 
self in the life of the body on the one hand, and ui the life of the mind on the 
other, there is no occasion for predicating any thing else of the tissues hut the 
newehemkal and mecJianical properties developed by the act of oiganizatiou ; and 
it is pertinent to say of these only, that they might csist in a latent state in the 
component elements. These only are " aa closely related to the Btructurea, na 
elasticity is to blue tempered steel." It is granted that " no chemical admlxto 
of ingredients, nor any structural arrangement of them, could produce s 
that would contract on the application ot"a stimulus." But there may he a 
ical admixture and a mechanical arrangement, which adapt a 
application of this power. Aud this is all that really belongs to the muscle. ' 
supposed properties of contractility and irritability are powei-s of the vital ogent. 
The strong attraction of carbon and hydrogen for oxygen, it is natural to suppose, 
may have its influence in rendering the compound vegetable elements fixed in 
adhesion, eo that they are comparatively immobQc among themselves ; while, the 
addition in animal etruetures of the fourth element, nitrogen, with its indifference 
for oi^en, aud self repulsrvenoss, may serve to render them mobile, and the 
union of the antagonizing properties of cohesion, and repulsion, thus engendered, 
adapt the muscle to produce a rocchaiiical effect when the power of contractility 
is applied. It is only thus, that we uui discern a propriety in the expression of 
the reviewer, that the properties resulting from the act of organization are latent 
in the elemcnte. When we would draw analogical conclusions from mechanicol 
and chemical phenomena, we must keep, as it were, within the/or»u of chemi- 
cal and mechanical laws. Kothing hut confusion results when we step beyond 
these houndaries. 

A BuiRoient reason can he given for the organization of all the tissues, by sup- 
posing its end to be, to develope mechanical qualities. We see, by this idea, not 
onlythe use of the chemical ingredients, but that of the arrangement of parts. 
Every organ aad organic system in the body appears, on the siu^hoe of things, to 
he constructed as it is, solely for the purpose of attainiag the physical results that 
grow out of that coustructiou. It is by the bBT^nena and Simucss of bone, pby- 
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aical g^uslitea, in irliich, too, we recognize the iufluencc of ita chief chemical in- 
gredient, phosphate of lime, that it subserves all its varied purposes in tlic oni- 
ujal econoniy. Muecle is adapted, by its capability of being contracled while 
tense, to produce a mechanical effect. The atrengtli and ficxibility of tendoos, 
the hydraulic pawcm of the vascular system, are all physical properties. The se- 
rous and synovial membranes possess the physical qualities of smoothness tad 
polish, to enable the organs, which they cover, to glide over ench other with the 
least possible amount of friction. The eye, and the ear, the heart, luugs and 
stomach, subserve their pm'posea by the physical qualities which they pOBsess. 
Vital powers may be concerned in their formation, and ^ital processes may be 
osrried on within them ; but when they are formed, they iiiTor these operations 
solely hy the physical qualities that belong to their structure. There is therefore 
no analogy in the other organs and tissuea for vital endowments of netrcs. If 
such exist, they constitute au anomaly in the system. Analogy here, as well as 
of nature generally, concurs with the philosuphieol law wliich condemns the 
mutiplications of causes, and with that which forbids the introduction of occult 
causes, in pointing to the devdopcment of physical powere and qualities merely, 
as the end of the organization of the nerves. 

And this conclusion is confirmed by tlie sttuetutea and position of the several 
parts of the nervous system, both in relation to themselves, and to other organs ; 
in which, is an evident adaptation to a physical olSce. Can any unprejudiced 
observer imagine for a moment, that natitre took pains to butld up the nervous 
fibres, arrange them into cords, expand them on surlkces to receive material im- 
pulses, isolate them to a certain extent, and then nullify her work, by bestowing 
on them endowments which bear no relation to these properties ? Is there any 
meaning in this structure, if it is not for the purpose of receiving and transmit- 
ting impulses ? Again, in the ganglion, centre of the Bpintd mairow, surface of 
the convolutions of the cerebrum andof the laminte of thecerebeUnm, the same 
structure is thrown into three different forms, and each successive higher form is 
a better adaptation on physical principles, to perform one and the same office. 
Doee not this fact almost force the conclusion, that this office is a single end a 
ph^ical one ? 

The causes also, which act from without, through the o^ans of the senses on 
the norrefl to excite their normal activity, there is reason to believe, all act accord- 
ing to the law of impulse. They are therefore calculated, as far as we can form a 
conception of their action, to excite nothing but mechanical agitations in the 
nerves themselves. So, likewise, the causes which, without destroying the struc- 
ture, most strikingly interfere with nervous eclivitiea, are those which impede 
mechanical motions. Concussion and compression, which annihilate the func- 
tions of the brain for the time being, are evidently calculated to arrest vibrations, 
or other agitations of the nen'ous matter composing it. The same is true of the 
individual nerves. If a nerve be tied or otherwise comprcBaed, ita function be- 
yond is arrested. This will not however arrest the passage of electricity beyond 
that part. A (act, which gives us reason to infer that the function so arrested is 
of a material nature, grosser even than electricity. What more probable, than 
that it is a motion among the particles composing the nervotiH cord ? The 
ing of the influence of the two hemispheres, as excmplifled in pnlay, the rotatory 
motious arising fromthelossoftbe influenceof one half of the cerebellum as 
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ezperhnents of Magendie, and the decussatioiifl of fibres in the optic nerves, and 
in the medulla spinalisi all take place according to the law of direction of a physi- 
cal force generated in these centres, and snx&ces, and mutually acting and react- 
ing between them. 

The organs of the senses are evidently constructed on the principle of bringing 
different classes of mechanical impulses into relation with the same physical pro- 
perties of nervous tissue. Externally, they appear formed with reference to the 
condensation and concentration of these mechanical impulses, and internally, 
there is a concentration and insulation of nervous tissues to receive them. And 
it is worthy of remark, that the more refined and delicate the outward impulses, 
the greater the magnifying and intensifying power of the organ, and the greater 
the number of fibres, (as in the eye and ear,) on the same surface. Now this ap- 
pears altogether a work of supererogation on the part of nature, if she makes spe- 
cific sensation, to depend on a vital endowment of a ners'e. For she could give 
that endowment to a few fibres, as easily as to many, and she could make a nerve 
so endowed, see or hear without an organ, as well as with one. This point wiU 
be considered more at length in another connexion. It is introduced here, to 
show that the common theory, contrary to the common belief, accuses nature of 
not being economical in her selection of means to an end* 



REVIEW OF THE POSITIVE FACTS IN SUPPORT OF THE THEORY. 

The foregoing are some of the a priori considerations, which readily suggest 
themselves, as favoring the idea of the single and material office of the nervous 
system, in its relation to the mind. Taken separately, they would not perhaps be 
regarded as entitled to much weight in a question of facts. But collectively, they 
afford a strong ground of presumption, which should lead us to question closely, 
conflicting fsu^ts, lest we be imposed on by appearances merely, m an in- 
vestigation so complicated. In the whole range of physiological experiments, 
but two fi9icts have been brought to light, on which much stress has been laid to 
prove the doctrine of vital endowments. One of these, is, the specific sensation 
arising in the mind when the nerve of special sense is irritated ; the other, is the 
contraction of a muscle, when the nerve leading to it is separated from the cen- 
tre and stimulated. From the former, it is inferred that there is a specific proper- 
ty in the nerve, which affects the mind with the sensation. From the latter, 
that there is a specific property of the nerve, which occasions the muscle to con- 
tract. In each case, the materialistic observer judges x)recisely as he would of a 
phenomenon purely physical. He can imagine no cause in operation, which is not 
evident to the senses. He perceives not the possibility of the mind intervening 
to affect itself with the sensation, because such an act, if it takes place, is beyond 
the depths of consciousness. He sees not again the possibility of the interven- 
tion of an act of the mind to effect the contraction of the muscle, because the 
nervous connexion between the muscle and the braiv, which he considers the 
seat of the mind is interrupted. 

Before however, we accept conclusions which violate all analogy— which ig- 
nore the connexion between structure and function — which explain phenomena 
by occult causes — which subyert mental philosophy — and which lead toconse- 
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quences not imly absurd, but misoliieToufl— e full dunonBttation iareqaired, thnt 
ihe inh(?rencc of such phenomena in the mind as cauEC, is impowiiblc. And it IB 
the bueinees of those ftho urge theao phenomena in favor of such condusiona, to 
make this demonBtration good. The onus probandi lies ivilh lliem. How far 
they have acquitted themselves of (his task, moy he seen by the foEowing ex- 
tract Irom MullcT, in which the whole groanda of this theory, mid, eo fur as aen- 
Bation is concerned, the history of its rise is set forth. 

" The nerves have always been regarded as conductors, through the medium 
of which we aie made coiiscious of external impressions. Thus the nerves of the 
senses have been looked upon as mere passive oonductors, through which the im- 
pressionB mnde by the properties of bodies were supposed to be transmitted un- 
changed to the scnsorium. More recently, physiologists have begun to analyze 
Hicae opinions. If the nervea are mere paasiTO conrtuctora of the impressions of 
light, sonoious vibrations, and odors, how does it happen that the nerve which 
perceives odors is sensible to this kind of impressions only, and lo no others, 
while by another nervo odors are not perceived ; that the nerve which is sensi- 
ble to the vibrations of light, or the luminous osciltationB, is insensible to the 
sonorous vibrations," 8;c. " • • " ITiese considerations have induced physiol- 
agists to ascribe to the individual nerves of the senses, a special sensibility to cer- 
tain impressions, by which they are supposed to be condnotora of certain quali- 
ties of bodies, and not of others. 

"Thislaat theory, of which, tenor twenty years since, no one doubted the 
correotneas, on being subjected to a comparison with taelH, was found unsatisfac- 
tory. For the same stimulus, for example, electricity may act simultaneously 
on hU the organs of sense,— all are sensible to its action : but the nerve of each 
sense is affected in a different way,— becomes the seat of a different 
in one, the sensation of light is produced ; in another, a sensation of sound 
third, taste ; while in a fourth, pain and a sensation of a shock is produced. Me- 
chanical irritation esoitcs in one nen-e, a luminous spectrum ; in another, a hum. 
ming sound; in a third, pain. • ■ • * A consideration of such feels 
could not but lead to the inference, that the special susceptibility of ner 
certain impressions is not a satisfactory theory, and that the nen-es of the sense 
are not mere passive oonductors, but that each peculiar nerve of sense has special 
powers or qualities, which the existing cauies rendered manifest." 

In ft question of this sort there ate three classes of facta, which must be con- 
sidered and disposed of, before the correct conclusion can he drawn. Ist — All those 
conneelcd with the structure of the o^ans of the senses, including their nerves, 
and with the physical agonts imprcasing them, which lead us to infer a mechani- 
cal effeol as the result of their combined action. 2d — The sequences of the pheno- 
mena when the specific nerves arc irritated. 3d — All those founded on the na- 
ture of the mind itself, as made known by consciousness, and which reveal sensi- 
bility in all its modifications as a &oulty of the mind purely. 

It is necessary that such an explanation should be given of sensation as will 
harmonixQ all of these three classes of facts. Any theory founded on one of them 
to the exclusion of the rest, must bo partial and imperfect. If wc accept even 
that doctrine of causation which rests the whole idea of cause on 
donee and consequence, and which relies for its authority solely <: 
perience, tlien the second of these classes of facts are of no moi 
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eitho' of the others. For habitual experience do more conelimtly assures us th«t 
the antecedent is the cause of the consequent, than it dcclorci that mecharucal 
powers ttnd amuigeraents produce none bui mechnnical ^cifepls ; or that mental 
effects spring from mental cauaea. No'iv, of the three theoriee of sensation refei- 
ted to. in the last poiagruph of the quototion from Muller, the latest, and the one 
now genetallj adopted, was founded wholly on the couaidcration of the eecond 
class of ihcta. 'Xlie other two classes, wliich formed the chief ground- work of the 
first of the theoriee alluded to, ur that of the uervea being passive conductors, be- 
ing in coliiaion with the couolusious drawn, are thrown completely out of the 
diacusaion. If, therefore, no way could be readily seen, by which these &cts 
could be reconciled, still, true philosophy woidd hesitate before it adopted so 
partial a view. It would naturally suspect some flaw in the reasoning, or that 
some important fact had been ovcriookod in a qucation so complitated. 

The cause of the discrepancy, however, does not lie so deep as to be beyond tliis 
reach of the most supcrficiu! mind. It consists, simply, as aforu^id, in tha &ct, 
that in a mixed problem, where material and immaterial causes meet, the fonaer 
ore more obtrusive, being sensible, and are alone i^arded. And that, as a cou- 
sequenco, the occasional are mistaken for the efficient causes. 

It will readily be granted, by all who are alive to the almost infinite rapidity 
of the action of the mind, especially in catPe where it is habituated to act is « 
given manner, that, thoi^h, when a specific nerve la irritated, the sensation ap. 
ptart to rise in the mind instantaneously, there is yet time for an act of the mind 
to intervene between the impression and the sensation esperienced. It will also 
he admitted, that, according to the principle of association, if the mind is fre- 
quently experiencing a given sensation, in connexion with the physical agita- 
tion of a nerve, which, also, it feels, it would call up that sensatiun, on the recur- 
rence of this agitation, even though it is produced by a different stimulus. The 
sensation, being normally excited in the first instance, corresponds to the realitieB 
of things; in the second, it is illusory. 

Here, then, is the true solution of the mystery. By the law of the union of the 
mind with the body — by the law which unites its cognitive power with extcx- 
nal objects, through physical impressions on nen'es, it cannot but act, when the 
nerve is stimulated ; and it acts in the way it has been in the habit of ttoting 
when the nerre is — normally stimulated : oonaequently, the sensation expeiietie- 
ed resembles the true sensation of the part. These sensations are to be considBred 
in the light of hallucinations, or sensual illusions. Thay are deceptive appeatan- 
cc8,» and instead of explaining the real, ftretABJn»eiBe»tobeesphiined4y (AareoJ. 
It ia because that originally, and habitually, the nerves ore phyaicaay aigila,ted in 
connection with the mind's exx)eriencing the tme and real sensation, that by Qia 
law of association, it repeats this sensation when they are agitated by a stimulua 
of a different kind. The doctrine now maintained, ia an eiaet reversal of Um 
truth. It la like saying, the siui moves rotind the earth, whereas theearli iadie 
moving body. It asaocintoa the seusations with the organic affectiona, whtECas 
the organic afib^tions ha^'e been associated with the sensations 
mind paaive in aousation — merely perceiving these affections of the nerves, wheT«>t 
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aa, it is active, perceiving exteraal things. It, moreover, takes aWEiy all ground 
for a belief in an external world, inasmuch as it limits our knowledge in aeiua- 
tion to these aubjectivc afTcctions, whflc it is the belief of manktiid that it ex- 
tends to things as they are in themselves. 

But the process of scnaatioii which we have just indicated, whiie it evolves 
these illusory appearances according to known mental laws, suggeata an office 
for the organs and the Hpeclflc norvea, which is in harmony with their structure 
and relations, and thus brings in one colligation all of the three dasses of ^cts 
above referred to. Notwithstanding there is a strong persuasion generally prev- 
alent, that there ia a something in the organ which affects the mind and produ- 
ces the Bensation, there is good reason to believe that this ia little better than a 
prejudice. And it probably owes its origin in a great measure, to the fact of an 
image being reflected from the retina. Wliile, however, such an iuatancc, con- 
fined to the retina alone of the special organs, being also the common eifeet of 
light reflected from a focal dialance, may be readily conceived to be the incidental 
effect of thereciprocalaction of this BubBtsnce and the surface, it is difficult to 
rid ourselves of the idea, that if the imc^ is what we perceive, we should see it 
in the inverted position, and double. 

It is doubtful whetlier a thorough and profound analysis of aensation would 
assign a more important office to the organ, than merely to arrest and fix the at- 
tention of lliu mind on the object. In peiceptiOD, and in alt the other acts of the 
mind, we are conscious of a concentration of attention as the essential prerequi- 
site to the healthy performance of whatever it may, for the time, be engaged in. 
There is uo reeemhlance, and we can conceive of no necessary connection between 
the external impression and the sensation felt. In perception, the mind attends 
and couBtracta the object iu space. In reasoning, it attends and recognises intui- 
tive judgments. In sensation, the last fact that external observation reveals to 
us, is a physical agitation of a nerve ; and the first fact that internal ohaervation 
reveals, is an act of attention. Is it not, therefore, as good philosophy to say that 
the mind, roused by this physical disturbance, has ila attention directed to the 
cause, and esperiences the sensation by its own innate powers, as to say that the 
physical impression leaves the sensation on the nerve, lo be subsequently trans- 
ferred to the mind as to n passive recipient ? May it not thus intuite external 
truths, OS well as internal i 

Examples might be adduced, from all the senses, where illusions of perception, 
which ouidogy, if not the identity of perception and sensation, lead us to refer to 
the same fundamental law as those illusions above mentioned, occur, without 
any possibility of their depeadcnoe on properties of.nervea. A single one, how- 
ever, will suffice for illustration. The familinr instance of the false sensationa wit- 
nessed in a case of amputation of a limb. It is well known that the subject of 
Buch an operation, experiences all the usual feelings of the limb iu its integrity. 
But what is iu point for our present purpose, is, that he not only lias the same 
feelings which ore common to othov, but he has some pecidiar U> himself. If he 
has been accustomed to feel a particular pain, for instance, before amputation, ha 
will feel the same afterwards. If he has been in the habit of wearing a tight 
hoot or gaiter, lie will occasioually feel either of thein on, while his leg ia off. 
Now it is not supposuble that he has any different nerve endowments from oth- 
ers. Nor is it Bupposablc that those feelings, which he has in c< 
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others, are produced in a different way from those peculiar to himself. If one 
class are produced by vital endowments of nerves, so are the other. On the con- 
trary, if one class are owing to the reaction of the mind on the physical agitations 
of nerves, so are the other. These iacts are all deducible from the kncwn pow- 
ers of the mind, according to the principle of association ; and render the intro- 
duction of the hypothesis of vital properties imnecessary. They are the simple 
aberrations of the mind's activity, — the indirect consequences of its c(^;nitiTe pow- 
er being associated with external physical impressions. 

It may, however, be objected to the doctrine of these false sensations and per- 
ceptions being the result of the mind's associating with the physical excitement 
of the nerves, the sensations felt through the normal and habitual excitement of 
them, that these facta are congenital, and might be witnessed, (had the child the 
power of expressing its feelings,) at the moment of birth, and consequently before 
it had had time to form such associations. This objection would be entitled to some 
weight were the mind a perfect blank, as Locke thought, on its entrance into 
this world. In the phenomena of instinct we have abundant examples of asso- 
ciations, which must have been formed previous to the birth of the individual in 
which they are manifested, and which must be considered entirely independent 
of nervous properties, for sometimes there is no room to suppose any addition to 
the nervous system to account for a new association. The pointer, setter, and 
shepherd dogs act as their progenitors acted, on the first occasion of their exer- 
cising their pecidiar instincts. But has any one ever discovered, or thought of 
discovering a new ganglion to distinguish them from other dogs, or from each 
other ^ The young foal neighs, kicks, and rolls, precisely as his ancestors did, 
on the day of his birth, and before he has received any instruction from his eld- 
ers. The child sucks his thimib a minute after he is bom, as soon as he is capa- 
ble of experiencing a sensation of light when the retina is irritated. In each case, 
heilsels a sensation proximate to the true one, and ^acts accordingly. But if we 
should hence say, that he experiences the true sensation on the same ground that 
he experiences the £ELlse one, we should be guilty of saying, that the child nurses 
the breast because he sucks his thumb.* 



♦ In the recent work of Professor Bowen, of Harvard College, on Metaphysics 
and Ethics, at page 228 of the second edition, the author, aSer admitting that 
guch motions as the beating of the heart, the movements of respiration, aiSi the 
peristaltic actions of the intestines, are properly automatic, or mechanical, quali- 
fies his admission in a note, as follows : 

« To avoid misconception, I may here mention, once for all, that I use the 
common phraseology that is founded on the mechanical theory of nature's opera- 
tions, or the doctrine of secondary causes, but without admitting the truth of 
that theory. In the former part, I endeavered to prove that all action or change 
in the purely material creation, must be attributed to the immediate agency of 
the creator. Still, for the convenience of speech, to avoid circumvolution and 
incessant reference to this doctrine, I continue to use the language that is sanc- 
tioned by universal custom, though it is derived from what seems to me a whol- 
ly unphilosophical and mistaken view." 

With this ingenious author, whom it is a pleasure at all times to read, I agree 
in this use of hmguage, so fjEtr as it is adopted in reference to inorganic substances. 
It is allowable here, on a somewhat similar principle as the license^ adopted by 
mathematicians in the popiilar mode of squaring the circle. When a polygon is 
inscribed or circimiscribed about a circle, it differs so little from its area tlmt the 
amount of that difference may safely be thrown away for common practical pur- 
poses. But just in proportion as you lessen the number of sides, this difference 
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The idea of original aasociatbn ea the cauee of these phenomena, reeeivt 
ther conflrmatioQ fjom the Ciet, that pfrsous born with defectii'e limbs expi 
eenaatlons similar to those felt b j the subjects of amputatiou, (Muller.) 

But we need aot go beyond the iiniils of virion, to find o deraonstiatiou that 
irritation of the speeiflc iiGrvea ia a new born iniant, affords do proof of their vi- 
tal endowments. It It admitted that objects are seen erect, with au inverted im- 
ago on the retina, originally ; and their magaitadea, forms, and distances are 
eatimatett by some of the lower animals, if not by miui, as accurately at birth, as 
at any Bubsequeut time. Yet no one ever imagined a vital endowment of !i nerve, 
to give it the faculty of seeing upside do(Vn, or (if the phrenologiBts are escept- 
ed,) others to enable the mind to judj,-e of sae, fonn, or distance. Yet it is man- 
ifest, that whatever will account for cither one of these, will also account for ■ 
sensation of light, the first time that the optic nerve is irritated. 

jugh has been said to prove that the opinion of specific sensation being de- 
es, has been too liastily adopted. Tlie facts 
i arising in the mind, when the specific 
n the principle of association, while the con- 
i^j contradicted by two other classes of &cts of 
equal authority ; one of which assigns u physical function to the nerves, and the 
other oonfinns sensibility in all its departments to be a purely mental faculty, 
The theory therefore falls to the ground, and it is really unnecessary to pursue 
the argument farther ; a few other considerations, however, may he added to 
what has been said, which will piajie the subject in a clearer light. 

If these specific ficnsibilities are the result of speeiGc properties of nerves, it 
might be enquired, how happens it that there is no gustatory nerve ': No nerve 
ha^ as yet been discovered, whose trunk, when irritated, produces a feeling of taste 
in the mind, and yet sweetness and sourness are as much specific sensations as 
redness and greeuness. So ore heat and cold as specific, ss rough and smooth ; 

rises in importance. So when you undertake to apply smch terms to the motions 
of animals, the reaction of the language leatls into grave errors. The mind, al- 
ways aiming to assimilate the new facts with wliat was previously known, is in- 
stinctively led to conceive of them under the rclutiou of mechanical causes and 
laws. The mere loss of oonsciouaness of volition, uu the part of the animal, or of 
the sensations on which the movements are based, ia ant of so ranch importance 
OS whether they are to be referred to mechanical or mental laws and causes. Ate 
habits no longer regulated by mmital laws, when they cease to be attended with 
consciousness i If llicy are not, when did they pass out of one province into the 
other ? When habits become hereditarj- instincts, do they then revolutionize 
their form of government ? If they do, what historian has chronicled the change ? 
InvestigBtions may be carried on, and knowledge acquired in the purely phy- 
sical sciences, without necessarily keeping in eight the efficient causes ; but in 
studying vitij phenomena, efficient causes are not to be blinked out of view, not 
even with a protest. The polygon here becomes a Bciuare, Those phenomena 
cannot be arranged, and dsssified, and discoorsed about intelligibly, without ■ 
constant reference to those causes and the laws which limit them. Hence, in 
quoting with approbation and adopting the terms of Carpenter and his school, 
tile Professor has rendered his chapter on the *' Nature of Instinct," the most 
unsatisfactory portion of his whole book. If he would take the trouble of read- 
ing the chapter on the functions of the Cerebrum in Carpenter, and see what use 
he there makes of the reflex function, he would, perhaps, find reason to withdraw 
his endorsement of this theory. ' Formerly, metaphysicians opposed a barrier 
the materialising t«ndencicec^physiologietH ; but, t^late, it seems that thoy 
made an uncouditioiial aunender. 
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yet, what nerve, going to the skin, imports either of these spuBations ■when feji- 
tated! Again: same of these feeling nm be imitated, if impresstanB, purely 
physical, are made on the expanded eitremitiea of the nerrts, n-hDc, if they are 
made on the trunkt, no xuch effects follow. A sense of nausea arises if the fanocB 
be irritated ; an acid or saline taste, if the tip of the toiiguo be strock gently. 
Here, we ace that the nearer wc approach the phyniologieal process, the newer 
we are to the physiological result. A conTorse demonEtrotion is the fact, that 
through the nerves of the eye and ear, the irritation of whose trunks invariably 
produces those specific senaations, none other than sensations of sight and sound 
Bie crer normally transmitted. Hero, then, also, we should naturally infer, that 
the more habituated the mind is to receive specific sensations, through certain 
iierveB, the more certainly does the pliyaical excitation ofthe trunk give rise to 
the correspciiding false sensation. Such facts admit of explanation only on the 
theory of the mind's associating the sensationB with the nerves. To be coni-is- 
tent, the theory of vital properties requires, Oiat irritation of their trunks Bhould 
excite Qiem, as well as irritation of thoir cstremitica ; and that one nerve should 
aa truly and completely exhibit this property, as another. 

It alw requires, that every distinct class of sen^tion should have ila ^propri> 
ate nerves, and that every nerve should have its appropriate property, while nei- 
ther of these facts can be poasitively nsserted of any claaa of sensations, or of uny 
nerve, where the nerve is not insulated by its orgno fo)m all but one class of Im- 
p-eesions. Some phUosophers of this Bchool, have, indeed, imagined the exis- 
tence of distinct fibres for the evidently distinct classes of sensations, which are 
experienced through the general ner^-os"! bat they have been philosaphera, rather 
than physiologists. Having received this doctrine from the hands of phyaiolo- 
gists, and recognising in consciousnCiM, sensations of touch, of temperature, of 
disorganization, muscular sensations, &c., at least as many kinds as are included 
under the term specific, they have naturally expected the same provision tor the 
one as the other, hut the absurdity of this idea, when the sixe of the nerves ia 
considered, has induced even those physiologists, who otherwise agree with thenii 
to discard it altogether. 

The absence of a distinct dividing line between the uervcs of general and spe- 
cific sensatiouH, which is manifested by the sensatiuns of taste being conununi- 
cated to the mind throngh the medium of, at leaxt, two nerves of common sensa- 
tion, is still farther eonflnned when we look for the apeeifio nerves of the inverto- 
brato. Although thetecaubenodoubt of theseiisibQity of insects to sonndaaad 
odors, ualorali«ts have hitherto failed in uaaignini; to any distinct nerve eifliir of 
these functions. Indeed, their ideas if speciGe proj^rties have been a bar to their 
ascertaining the respective oigansoftkcsc senses. Am.id conflicting statements, 
however, there seems good reason to suppose that theantennal nerves are employ- 
ed in smell and hearing, as well aa in touch, not oiJy with insects but with the 
cruBtacea.' Thus, while specific sciLOTtionB are dependent on specific proiwrties 

■ If we consider this fact, along with the experiments of Jlagendio, which tend 
to show that the sense of smell iudc"? is not dependent on the olfactory nerve 
alone, and with the observations of lleolard and Mercy, of cancerous indura- 
tion of the olfaetory lobes and nerves, with persistence of the power of smell, in 
man, we have three concurrent proofs from different sources,— viii ; the differ- 
ent stages of its progresa, — that the apparent speciiilination of the nerves of the 
senses in the result of association. For, in the lowest animals, it has not proceed- 
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of neryen, we find, in man, four claaees of these BenBatione willi tlirec nerves ; and 
in the highest of the biwrtobrota, tho lame number of the former, with tut one 
of tbe Intler, viz ; the optic, which a]onc can be reeognized DS anawering the con- 
ditions requisite to constitute it a specific nerve. 

When we interrogate conseiouaneBS, we recognize tlie power that perceives aiLd 
difltioguishes ono color &ora another, as precisely the same as the power which 
distin^iishefi a color from u. sound. That power which distiuguiahes a, color &om 
n Bound, is precise!}- tlie same ta that which distinguisheti a sound from a sraell. 
The power which distinguishcx n Bound from a smell, is the same as that which 
discriminateB one thought from anoflier, or a thought from a feeling, or a feeling 
from a volition. Now, if we distinguish color &oin sound by a property of nerve, 
we have need of similar properties of nenes by which to distinguish different 
colors from each other ; and if so, other projiertiea, by which to distinguish shades 
of colors. And so with sounds, odors, tastes, tactile seneatious, thoughts, feel- 
ings, volitions. 'ITie abBurdity to which we have already alluded, when speaking 
of special fibres for the distinct classes of general Bensations, renowa itself here in 
a redoubled form. For the fibres of nerves, however numerous they may be sup- 
posed to be, must have a final limitation, while no limit can be assigned to the 
number of Heusations, thoughts, Itc., we are capable of experiencing. If, there- 
tore, we undcrtafce to assign a fibre, with its specific endowment, to every sensa- 
tion, thought, fcdiug, and volition, in tlie end, we shall find our stock of flhrea 
exhausted, while yel an unluniled residue of mental afiections rcmaiuH. 

It must be accounted a little remarkable, if, after having convicted this theory 
of a discrepancy between the number of fibres actually existing, and the number 
necessary to allow a fibre for each endowment, we should be able to point out a 
further discrepancy between the size of the fibres, and that wliicb they should 
have, to fulfill the requisite conditions. Yet, microscopical admeasuremoat of 
the papillie that form the suriacs of the retina, has developed a fiict, which seema 
altogether inconsistent witli tlie idea of sensations of sight being; dependent on 
vital endowments of its individual fibres, and one, the obvious hearing of which 
has not escaped tho attention of philosophers of this school. A fibre, according 
to this doctrine, runs iaolated from circumference to centre, and (in the optic,) 
should give a sensation locally distinct from all others. A papilla of the retina is 
supposed to be the lermlnol head of the fibre. Now a papilla is many times lar- 
ger than the ' minimum visihilc,' A hundred different colored objects, (more or 
less,) may therefore impinge on a single papilla, and the question is, which one 
will he returned to the mind us a sensation P When we compare this tact, with 
that of single vision, with two eyes, andwithlhat of erect vision ivitli an invert- 
ed image, we shall find renewed evidence that the part which the oi^an ploys in 
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enable us to diatiu^iiish the special nerves or organs. In those of 
X, it has not as yet Become completely disassociated from the com. 
nerve of the face. While in the highest, we see it driven, as it 
were, from its strong hold, by the invasion of disease, retrograding on the line 
along which it originally prognstaed, and rallying on the neit point d' appui ; a 
mode of operation of the " vis medicatrix satura," of which abundant exam^jcs 
might be adduced. These facts, while they declare a generality of uniformity in 
the phenomena, such as would naturally spring from the associating process, with 
iiB results preserved by instinct, exhibit a Want of that tmirersitBlity, of it, which 
belongs to inherent properties. 
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A degree of internal evidence is afforded by the structure and de^'elopinent of 
the organs of the senses, and their relations to the nerres on the one hand, and to 
external agents on the other, that tlicy arc successive adaptations to the phyBical 
laws of those agents, and intended to bring them into relation with the same 
physical property of ncr\'e. If we compare the organ of taste with that of touch, 
wc observe as the oidy difference, a denudation of the nerves in the former organ, 
just sufficient to enable substances held hi solution, to penetrate to them. We can 
therefore readily conceive of such substances agitating the ner\'e6, and fixi ng the 
attention of the mind on the qualities from which these agitations originate, with- 
out any necessity for any new proi)crty of the nerve. A little farther denudation 
of the nerve, and perhaps a greater isolation from disturbing agents, would enable 
the same nerve to be tlirown into agitation by bodies floating in the atmosphere. 
Here, agam, the mind would attend, and, in knowing the causes of these agita- 
tions, experience smell. The same proix^^iiy, which, under the conditions of 
touch, could only respond to the grosser impressions of bodies, is thus brought 
into relation witli the more refined impuLscs of smell and taste. But if all has 
been done that can be done, by denudation of the nerve, to bring it into relation 
with the feeble impressions of external objects, and it is requisite to excite agita- 
tions within it, by feebler impressions still, the next step would be the construc- 
tion of an organ which shall magnify and intensify the impressions themselves. 
It is, hence, that occasion is given for the construction of the ear and eye. They 
are magnifiers and mtcnsifiers of undulations, which, falling on the nerves of 
touch, would be incapable of throwing them into agitation, but which, by this 
means, are brought into relation with the same property. 

In general, it may be said, that the organs of the specific senses are successive 
removes from that of touch, on the principle of bringing successively weaker and 
weaker physical impressions into relation with the same physical property. This 
is confirmed, liot only by the structure of the organs themselves, but by the 
greater distances from which the sensitive impressions come, the more remote the 
organ from that of touch. 

The disposition of the nerves in the organs of smell and taste, is, as they would 
naturally arrange themselves, were they originally of the same function, and the 
mind had gradually associated its powers of taste and smell with them. Thus, 
taste being experienced in connexion with bodies in a state of solution, the fluid 
medium, as the most obtrusive, first calls touch into exercise ; the mind would 
therefore associate touch with the nerves which first receive these impulses, viz : 
those of the tip of the tongue. Subsequently, as touch j)alls, it would fix its atten- 
tion on other impressions which are strong enough to disturb the physical status 
of the same nerve, and hence the nerves of taste would b3 more withdrawn to- 
wards the back part of the tongue and mouth, as we find them. 

In the organ of smell, the mind would naturally employ its faculty of touch, 
in connexion with the agitations of those nerves which are more exposed to the 
impulses of the air, for they would first elicit attention, and would mask, as it 
were, the others. And it woidd engage its feculty of smell with those, which, 
being a little removed from the direct current, allow themselves to be agitated by 
feebler impulses, which in turn excite attention. By the continued repetition of 
these exercises, these faculties become aKf;ociated with thoEC nervous extremitiesy 
which, from their position, favor them respectively. Hence, it is, that the up- 
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per portions of the noeli'ils are oocupied by the nerve of ataell chiefly, wliile the 
nerve of touch is distributed mostly on their lower thirds. The obKeiiceof'agus- 
tutorj nerve, exhibits, iii man, the teaec of toate na tlic traneition state between 
geueral and special sensation : ^Vhile in the inveitebrata, the absence of an ol' 
factory, or auditory, distinct in its origin and termination, shows, likewiae, that 
the senses to which they belong, are in the eomc condition. 

In like mannu', as the illusory specific sensatioDB, arising from irritating the 
trunks of certain nerves, are hdd to prove that those nerves have speciSc senaible 
endowments, so, thcmuBculaicontrHctionB which arise, when certain other n&res 
are irritated, ore held to prove that these nerves have motor endoirments. 

That this inference, like the last, has ariHfn from overlooking the insensible 
iacts of the case, and tlmt there mu be no such motor power cither in the nerve 
itself, or in the ccnlie with which it is connected, I shall endeavor to show, by 
adducing lacts, wliich prove, 

Ist A variation in the resulls witnessed, according as the exact physiological 
process is imitated, or as a muscle is habitually contracted through the interven- 

Bd. By pointing out some otthe absurd consequences involved in the supposi- 
tion of our voluntary motions being caused by impulses, or other inflnences, gen- 
erated in the brain and transmitted through the uer^'es to the muscles. 

3d. By proving that all nmscular caiitraclion springs directly from mental ac- 
tion. And that the facts witnessed, are deducible, according to acknowledged 
nientid laws, from the mind's activity, associated with exumal iropre^ions on 
nerves. They, being, in short, facts of precisely the same character as those 
which have been just examined. 

1st. It was noticed that the nerves of sensation were leas likely to give rise to 
their specific sensations when their trunks were irritated, than when llie surfac- 
es, on which their extremities were spread out, arc slightly stimulated, llie 
same is true of the nerves of motion. No mode of irritating their trunks will oc- 
casion reScx motions so surely and perfectly, as impressions made on ports to 
which they are distributed. Here, then, also, we must make an approach to the 
physiological process, to devdope the physiological result. 

In'the mixed nerves, so called, there is good reason to suppose that erroneous 
conclusions have been drawn, by this inconstancy of Uic irritation of the trunks 
to produce contractions, even when important motions are performed through 
them. The interminable disputes in regard to Ihe tunctions of the par vagum, 
glosso -pharyngeal, soperioc-laryngeal, and other nen-cs, have been owing, in a 
great measure, to the oversight of this fact, and the expectation that irritations 
would as readily exhibit the functions of a nerve, when several are associated 
with it, OS when there is but one. An expectation reasonable enough, if tlie 
function springs bom an endowment, hut vaiii, if from association. 

As, also, wc found that the nerves of those senses which wei 
their organs from all impressions but the specific, were the only oi 
riably reproduced the specific sensations when irrilatcd, bo, now, v 
tationa of the anterior coida of the spinal nerves are alone invariably followed 1; 
contractions. And they are the only nerves whose functional activity, on tl 
supposition, is coexistent altcayi with muscuJar motion. With regard to tt 
posterior, some affirm, others deny that they con be excited. There can he i 
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doubt, however, that they arc instnunental in the pGrfannanoe of inotioxis» and 
in the experiencing of senBations as we have before shown. 

It has been found so difficult to excite these muscular contractions in the ali- 
mentary canal, by stimulating the sympathetic nerve, that some phyBiologlBtB 
have denied that it could be done at all. In this instance, the mizscular coat, 
though occasionally contracted under the influence of the sympathetic, is habUu- 
ally contracted by direct stimulL 

Here, then, arc four concurrent sources of proof, that the power, which acts in 
connection with the nerve in contracting muscles, is an associated one, instead of 
a fixed endowment. For, in each case, the power varies according to habit. It 
varies in the individual nerve, according to the part to which the cause is habit- 
ually applied, — in different nerves, according as they are wholly or partiaUy em- 
ployed in contraction — and even with regard to the muscles, as they are habitual' 
ly contracted through nerves or by direct impressions. Whereas, were it a mo- 
tor power inherent in the nerve, irritation of the trunks shoidd contract them as 
well as irritation of the extremities. One nerve possessing this power, should 
contract the muscles with which it is connected, as well as another, and all mus- 
cles should be contracted equally by the nerves terminating in them. 

The last instance referred to, affords in another point of view, one of the strong- 
est objections to the doctrine in question, that can be conceived of. There can be 
no doubt that the peristaltic contractions of the alimentary canal, and of the heart, 
take place by the influence of direct impressions. If we admit a motor power in 
nerves to produce the volimtary contractions of muscles, then we introduce two 
causes in operation in the hiunan body to accoimt for the same effect, viz : mus- 
cular contraction. A proceeding so unwarrantable as, in the opinion of eminent 
logicians, to justify, at once, the rejection of the hypothesis that entertains it, in 
favor of one that has but a single cause. 

But we arc not limited to these peristaltic contractions, nor even to the con- 
tractions of individual muscles, when separated fhnn nervous influence, to 
prove the independence of contraction on the nerves. It has been ascertain- 
ed by Dr. Bonnet Dowler, of New Orleans, and by M. Brown Sequard, that, 
under peculiar circumstances, rhythmical and combined movements oLthe vo/im- 
tary muscles take place in parts completely insidated from the nerves. These mo- 
tions have been referred, by Carpenter and others, to the vis insita of HaBer, or 
the contractility of the muscles themselves. But this power, while it wiB ac- 
count for the contractions of the single muscles, cannot explain the combined ac- 
tion of several, necessary to prodticc a given motion. It cannot pass over from 
one muscle to another, and unite them in harmonious concert. A transcendental 
power is evidently in operation here, in which the bond of union lies. And if 
so, have wc not good reason to infer that the same transcendental power cannot 
be absent, but must be in operation, where the nervous connexions still exist ; 
and that the apparent nervous influence is a deceptive appearance altc^ether, 
founded on the associations of the activity of the one with the other ? 

It is also natural to suppose, that if the power by which a muscle is thrown in- 
to contraction, is in any way derivable from a nervous centre, we should flnd 
some correspondence between the size of that centre, and the degree of force with 
which the muscles connected with it, habitually, or occasionally, contract. No 
such connexion, however, can be traced between them. The size of the great 



centres, appears mlher to beur b relntion to the number of the ii 
csnlrcs, with whieh they me conneiited, and wliose adiooa tliey Beom to tontrol. 
Amaug the lower aniiuiils, the eerpeat tribe for esamplc, the muiiCulur contznc- 
tiona are extremely fiwciblc, often crushing the bonea of the most powetful beasts 
of prey. The salmon hoa been soid to leap to the height of fourteen feet perpen- 
dicularly, to overcome the obstacles in his way, while ascending ticers tor tie 
purpose of spawning, We cannot conceive of such motor powci coming &oin the 
brain, or apinai marrow of these Bnimala, ou any principle we are coj^ixttnt of. 
Crampa of individual muscles, and the Eposms of tetanus, which take place fay 
virtue of tho connection of the muncleB with the seat of morbid irritation throngh 
the spinal cord, ace many fold stronger than any voluntary contractions which 
we can make. Is, therefore, the spinal coid a greater generator of nervons poW' 
er than the brain ? Ihs ganglionic centre of the nspiralury motions is extreme, 
ly small. Could wo coucoivo that it was capable of fumisliing the steam for the 
ordinary movement of respiration, we should still be at a loss to imagine where 
the supply would be found, for the sudden and extra calls of coughing, and 



Although there can be no relation between the force with which mnscles con- 
tract, and the generating power of the respective centres, there can be no doubt 
that some relation eiista between the size of these centres and the office they per- 
form, in tlie minds of the advocates of vital endowments. It is therefore with a 
ateange ineonaiatcncy, that they overlook this conaideration altogether, when they 
assign tlie most complicated motions in the higher animals, to parts which have 
rather dwmdlcd than increased from the conditions in which they existed m the 
lower animals, and were inatrumentol in them in the performance of tho simplest 
movements. It is in this way that Or. Carpenter arrives at his strongest argu- 
ment in favor of the cerebrum being the organ of the intellectual faculties. Hav- 
ing attributed to the cerebellum the task of co-ordinating and combining the 
muscular movements in general, and to the sensory ganglia the task of perform- 
ing all the movements which take placcunderthedirection of the senses, including 
touch, and those which are the result of the mind's determination, he infers, that 
there ia nothing Ic/l for tho brain to do, but to think. The '• nervous power " for 
the infinitely varied motions of the hand of man, on which all llie arts of life de- 
pend, and of his organs of voice, and, in iaet, for all that has been superadded to the 
simple waveljko motiocH of the flsh, springs from tlu^e or four ganglia, relatively 
not lai^cr than they are found in the lowest of this class. To this incousislency, 
he ia forced, by the doctrine that every o^an must have its endowment, and that 
that endowment must remain the same in all the gradations of animals. A con- 
clusion wliich, for ila absurd disregard of the most prominent &ctit, con only be 
paralleled by another, which the same author draws, from what may be regarded 
as a corollary from the same doctrine. It ia not only necessary that every organ 
should have ila endowment, but that every endomnent should have its organ. 
Having, by tho above method of exclusion, discovered that the cerebrum has no 
endowment, unless that of intelligence is accorded to it, he next reverses the 
process, and finds that none of the invertebrata poasuss intelligence, because they 
have no brain, By a parity of reasoning, having attributed, in common with 
the phreDologiats, the sexual instinct to the cecebclliun, he denies this feeling to 
all animtUa of this class, because this organ also is not found in them. It is need- 
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less Ut say thnt a theorj-, which deprives half of the living world of that which 
makm tho beginuing of their existenfapoasiblu, and of thiit H-ithoal which, tha 
continnation of their existence for a day is impossible, is hardiv worthy of a seri- 
ous refutatioa. 

The manner in which muscles are made to contract, to produce combined mo- 
tion, is such as to utterly preclude the idea tlint they receive their stimulus lirovigh 
the nerves and the brain. The frequent changes iii llie force and rapidity of 
contraction, the sudden alternation of contraction nid relaxation iu a number of 
muscles, within a given time, can only be accounted for by the inunediote pres- 
ence of the mind to the muficles, and its direct and active superintendence of their 
motions. Witness the performances of the rope dancer, the wrestler, the pugilist, 
or the e.tpert swordsman following the movements of hit antagonist so closely 
that he almost seems to anticipate them. Can any one for a moment suppose that 
the Psyche of either of these athletes generates little messengcis in the brain, and, 
as a boy fits his paper messengers to the string of his kite, affixes them to the 
nervous fibres, and thus dispatches them to the several muscles, to tell each one 
of them when, with how much 6>rce, and with how much velocity to contract, 
when to relaK, how quick, and how far, when, perhaps, a score or more of these 
muscles are active in accomplishing a motion, reqnired to be done in less than Qie 
two hundreth part of a stcond! Or is it more philosophical to imagine the Arch- 
eus of Van Helmont, sitting entlu'oncd in his snug little office of the pineal gland, 
and telegraphing through, the nervous wires, W> the muscles of articulation, after 
being himself telegraphed by them of their exact condition, receiving and trans- 
mitting the messages with sueh rapidity, as to make them prouounce siiteen 
hundred letters in a minute ! 

We look in vain among the operations of mechanical causes, or among the dy- 
namics ot chemistry, electricity, light, heat, or any knowu phy.'iical power, for an 
analogy to such rapidity, not merely of motion, but of adaptation. " It is iu men- 
tal action that the true analogy lies. The power which associates our mtiscles, is 
like none other than the power which associates our thoughts. The power which 
retains Oiem in regular combinations is like none other than that which calls up 
our thoughts in separate trains. The power of the vnestler, or fencer, to vary 
and adapt his movements with such rapidity, depends on the intimate pres- 
ence to his mind of the muscles, individually and collectively. It is precisely 
like that of theorator, who, on thespur of thcmompntj passes in review spon- 
taneous trains of thought, singles out those tliat relate to his purpose, selects the 
words to clothe them in, arranges them grammatioally and rhotflricolly, and enun- 
ciates them in a breath. There i^ the same consciousness of iiisus or effort, when 
H new combination of muscular contractions has to ha made, as when a new ar- 
rangKnent of thoughts has to be impressed on the memory. When we begin to 

» The author of " Vestiges of Creation," reasoning &om light, electricity, Re., 
estimates the velocity of mental action at 192,000 miles a second, ijincc he hu 
condescended to give us one of the physical characteristics of mind, may we not 
reasonably expect more from his able pen ? Will he not tell us about the a'lMe, 
and figure of menial action ! — what U its weight, momentum, &c. ! Or, eince 
be is so expert in establishing his premises in one department of nature, and 
drawing his eonclnsiotis in another, cannot he give the solution of some of those 
porplexmg problems with which the ingenuity of the youthful mind is often ex- 
ercised to no purpose, such as ■• if a bushel of wheat costs a doUat, what wiU > 
yard of brooddoth amount to ? " 
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leain to dunce, or to play on u musical inatniment, we dissever the muscles from 
their old combiuutioiia mid iccoinbine thnn, aa iii a work of inmginatiou, wedis- 
BCTcr thoughts Irnra llioir old iiaaociations aiid form them into new oa«i. By the 
aid of memorj' we agniii call up these thoughln in the Bnine train, and again eon- 
tract these raiiacles in the same order and combination. And the oftencr we do 
this, in each case, the Iisa difficult the succcHsion of both thoughts and mnscular 
contractions becomes, until, in a continually diininiahlng oonHCiouimeBa of effort, 
they appear to take place Bjrontaneoualy. Iniaet, we have the same reaaon to re- 
gard the muselea aa present to the mind, as we haTe to n^ard the thoughts pres- 
ent to it. We recognise its principal faculties, memory, judgment, asBOCiation, 
in operation in movements, and we recognise them operating where an interven- 
ing medium is inconceiTabJe. This analogy extends even to paralysis. When 
in consequence of diaeaae, or section of a nerve, a class of muscles la aeparated 
from the rest, the want of po«"er in the mind to contract them in harmony with 
those from which they are dissevered, is liie its inability to coll up a particular 
train of thought, There are no means of suggesting them to the mind, held in 
its actiTity by the rcmaininj; muscles through their nerves. 

The final conSrmation of the conclusion which these facts force upon us, is 
derived from our cousciousncES that a volition, accompanied with s nisuB Or ef- 
fort, is the immediate antecedent of the contraction of the muscles in our ordi- 
nary movements. This nisits or effort, vrhich is regarded as tlie mind energiz- 
re are therefore constrained to look upon as the true cause of the motion. 
And no Intervening meditun, except the contractions of the muscles, seems called 



now, we take an example of the simplest form of motion known in couuec- 
with muscle and nene, that, for inEtance, which takes place in a single 
lament of the lowest invcrtcbrated animal, and follow out the natural intarpre- 
ttion, by explaining the phycical tacta according to the laws of physica, and the 
mental facia by the laws of mind, we shall find ihcm fully adequate to account 
fur the whole process, without any reaort to occult causes. When a physical im- 
pression of a laclile order is made on the Buit'ace of such a segment or membo', 
provided that surface is connected by nerve with the musdes that move it, a mo- 
tion follows. What then is the character of that motion i Is it compounded on 
any principle of mechanics, of the forces which produced the physical impression f 
Or can it be conceived of as the result of any chemical, or other known force, 
generated in the ganglion, and transmitted to the muscles r All that we see and 
know to be necesBary, is the nerve connexion. Nothing can be traced passing 
up to the ganglion — no product of the ganglion passing down to the muscles. 
We may, indeed, iii/pr, from the known tendency of the impressing cause to 
produce physical agitation, and from the known adaptation of tlte structure of 
the aezxe to transmit such agitations, that the external impulses have been as it 
were, continued on to the rousclcB. But here, sensible observatiou, and infer- 
ence frooL sensible observation, ceaBcs for a time. When it r&ppears, it informs 
us that muacuUlr contraction has taken place, followed by a movemcut which 
partakes not of the character of phyaical necessity, but one which is optional, 
which springs from a motive ; one of adaptation, of design ; one, in which the 
iisibility. intellect, and will, are plainly cognizable. The member 
ithdmwn if the impression is calculated to give rise to a painful sensation ; it 
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is protruded, as if to grasp, if it comes from an object of desire. Every one wit- 
nessing it, instinctively says, that the animal feels, and moves accordingly ; and 
yet not altogether instinctively, for he reasons from himself. He is conscious that 
when he has made such a motion, after such an impression, he has always had an 
intervening sensation and volition. 

In the light of consciousness, he recognizes this sensation as the remote incen- 
tive and guide, and the volition as the immediate cause. Observation reveals the 
contractions of the muscles as the intermediate physical steps in accomplishing 
the motion. And inference from this, and mental phenomena, discloses the as- 
sociative principle and judgment, employed in combming and regulating the 
muscular contractions to produce tlie given effect ; and no other intervening 
facts, is there a shadow of reason for believing, can ever be proved to exist be- 
tween the volition and the motion. lie transfers this reasoning to the animal ; 
and under the influence of the philosophical principle, that like effects spring from 
like causes, he concludes that the simplest adapted motion of the lowest molliusk 
is through the same mechanism. 

The absence of consciousness of sensation, or of volition, when a motion of 
adaptation takes place in a part separated from the great nervous centres, is no 
disproof of the conclusion at which we have thus arrived. When the mind is 
conscious of a sensation, it accomplishes a double act ; or, as perhaps it may be 
better expressed, there are two phases to its activity — one looking towards the 
object, the other looking towards the subject : by the one, it recognises the feel- 
uig » by the other, it recognises itself iu the act of feeling, affixes the feeling to 
itself, and thus is enabled to remember it. So, when it is conscious of a volition, 
it determines towards the object to be accomplished, and it recognises itself in 
that determination and thus remembers its volitions. In each case, the mind 
may perform the first of these operations and omit the second. In such an 
event, the operations are performed with much more rapidity, but are not recol- 
lected. Those philosophers who assert that the act of the mind for the moment, 
is the consciousness of the moment, do not express tlie whole truth. They con- 
found the witness of the act, with the act itself. And we have abundant evi- 
dence that the mind, as in the formation of habits, where motions, at first diffi- 
cult, become easily and quickly accomplished, accustoms itself frequently to go 
through the first part of the operation, without stopping for the second. 

Consciousness must therefore be regarded, not as the power which experiences 
the sensation, or effects the motion, but the witness of the act of the mind which 
is the immediate antecedent. It is a witness which, though its testimony is di- 
rect and conclusive when it can be obtained, can only be brought to the stand to 
testify, m the integrity of the highest animal developement ; and not even then 
in all cases. "When, therefore, in the abnonce of this leading witness, we ob- 
serve the external causes operating, knowing their tendencies to excite sensations — 
when, also, we notice them followed by movements of adaptation, implying sen- 
sation, volition, andjudgment, M^e have circumstantial evidence enough to war- 
rant the conclusion that they have taken place. In the former case, we reason 
from the known laws of the causes to their effects ; and in the latter, from the 
effects to the causes. 

The simple and natural inference which we have already made (page 49) ^m 
the structure of the nerve, and the nature of the cause acting on its peripheral ex- 
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i, enables us to accoimt for the interposition of thia tissue between tho 
inusclefl and the surface of external impt'eesioiiH ; and opens the way for im ei- 
planatioa of the fact, that irritation of the cut estreniity produces oontrttction of 
the nioscle with which it is connected. It ia not mind, ns possessed of the ab- 
stract power of perception, tc which power is called into exercise by virtue of 

external physical imptcaaioni, enabling it to be acted on by objects in the world 
around it; but mind, as having added to thia and its other intellectuitl powers, 
the power of muscular contraction, by whieh it reacts on those external DtgectB, 
that is capable of fulfilling the purposes of its incarnation. It, therefore, having 
as it unfolds itself in the lifi? of the body, conatrueted each organ with mechani- 
cal adaptations for its specinl officea, and among them, the muscles, holda itaelf 
in union with tlieae last, ns the contractile power, the ' vis insita ' of Haller. It 
is there, in this union, that it receives t!ie external impressions, liirsclly in the 
peristaltic muscles, and mediately through the nerves in the voluntary, and con- 
tracts them according to the nature of tlic Hcnsationa experienced. * 

As it is frequently oxpericncingsensations in this way, especially in that class 
of animals from which we have taken the illuatration, a habit of action iaibrmed, 
and it cannot but feel similov sengationg and contract the rauscles, though un- 
consciously, on any physical agitation of the nen-e. Tlie Eiet of the 
of the muscle, wheji the branch of the nerve leading to it is irrilaled, ii 
one of precisely the anme character, whenfuUy analyzed, as that of the speci&c 
sensation being felt, when the specific nerve is stimulated. They are both the 
results of association. 

To conclude. We have specific sensations in the mind on physical agitations 
of a nerve, not because the sensation wa^ originally associated witli the physical 
agitation, but because the agitation has hccome associated with the e 
That is to say, the sensation is the real and the primal, and the agitatioi 
contingent and the secondary. In other word>i, the mind, having it 
called to the object by the physical imprcision, intuitively perceives it 
the agitation constantly recurring in the nerve, whde it atlenda, i 
with the Bonsation. Subsequently, a similar agitation arising, it spontaneously 
calls up the same sensation. So, In musenlar contraction, the mLiiil, holding it- 
self in union with the muscle, as the contractile force, is roused by tlie physical 
agitation propagated &om the surfiice along the nerve ; it attends, and feels the 
sensation, and contracts the muscle accordingly. Subsequently, a similar agita- 
tion arising, though from a cut extremity irritated, it reproduces o similar sensa- 
tion spontaneously, and contracts the muscle. The disordered sensations and 
peroeptions are thus iiiddealal to flie law by which we experience true sensa- 
tions. The disordered muscular contractions are also incidental to the law of 
regular muscular movements. Unless it be so, if our sensations bs not based oa 
the true eitemal stimulus, if they spring from a mere aubjective property of a 
nerve, capable of being excited by any stimulus wlmtevcr, and if our muscular 
oontraotion spring from, a similar property, then, indeed, have we no reason to 

" There is no more reason to regard thp nerves possessed of a motor power, be- 
cause impressions made on them are followed by contractions of t!:o muscles in 
whieh they terminate, than there is to r^ard the lining membrane of the heart, 
orof the alimentary canal, possessed of a. motor power, because the muscular 
' contiguity with them'contwtta when they are subjected to like ' 
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believe in the existence of a world without us, and our movements must be pur- 
poseless and aimless. The skeptic, driven from the field of psychology, may 
transfer his battle gro\md to physiology, and barricading himself behind these 
vital properties of nerves, renew the contest ; yet nothing can be more surprising, 
than the eagerness with which distinguished philosophers, and professed realists, 
have exhibited to fortify him on this vantage ground, by acknowledging the 
theory which rests on them. 

It wDl be readily seen from the remarks above made on consciousness, whence 
has arisen the idea so generally prevalent, that the brain is the seat or organ of 
the mind. It is the uniting medium between all the organs of sense, and all the 
muscles. It is therefore indispensible to all the sensations and to all the volun- 
tary movements of which we are conscious. Sensation can only be when the 
mind is in an intellectual state, and motion must be preceded by judgment as 
well as volition, implying also an intellectual state and exercise. Hence, this 
state must coincide with the activity of the brain, because the brain must always 
be active when sensation and volition are experienced. And as the intellectual 
jfiEiculties improve by exercise, the greater the number and variety of the sensations, 
the greater the number and complication of the motions ; and the oftener they are 
repeated, the more powerful the mind becomes ; and the greater the number of 
nervous fibres from the organs of the senses, and from the muscles, and the long- 
er they are required to be kept in a state of tension fi*om the same point, the 
more powerful the central organ must be. Hence, among animals, the mind of man 
appears the most expanded, and his brain the largest, correlatively to this multi- 
plication of mental exercises, and this increase of nervous action, without the one 
being necessarily dependent on the other. And since the greater or less degree 
of the intellectual state called into existence by sensation, &c., is habitual with a 
greater or less degree of brain activity, (the nutrition of this organ being more 
active, the more it is exercised,) we find another correspondence between the size 
of the brain, and the mental power of individuals.* 

As to delirium, we have no reason to regard that symptomatic of disorder of 
the brain, more than of other important organs. In fever, erysipelas, traumatic 
gangrene, pneumonia, pericarditis, and many other diseases, where the brain is 
not affected, it is a common symptom. While it is absent, or rarely present, in 
hydrocephalvis, apoplexy, and in the early stages of some decided inflammatory 
diseases of the brain. The integrity of the brain within certain limits, is un- 
doubtedly necessary to those operations which the mind performs with conscious- 
ness. It is therefore necessary in man to distinct sensation and volition, and also 
to memory, because memory is dependent on consciousness. But no one has a 
right to say, that when consciousness is lost, all the powers of the mind are gone, 
for that would be confounding the mind with consciousness. 

The imperfections of this theory appear no where more strikingly, than when 
its advocates come to explain sympathy and shock. If the vital actions depend 
on the vital properties of each individual part, there can be no more of them ev- 
er witnessed in the system, than what naturally flow from the sum of the vital 
properties in all the parts. When death takes place from the loss of a limb, or 
from any injury of an important organ, how happens it that this produces the 

♦The idea that there must b« a specific change in the nutrition of the brain, for 
every thought or act of the mind, is one of the grossest absurdities ever conceived. 



loss of the vilal proporties of other liraba and organs : Why, in terlain BnimiLi, 
can the brain and apiual curd bo slowly and carefully renioTcd wilhuut dratroying 
the conttactioni of the beiirt, while tbe Budilen deatructian of it ^inihUalca Ihem 
at once i When vital properties ate gone from the sjfltem, they ore gone ; and it 
can make no difltrence to those that remain, whether thay arc taken away sudden- 
ly or slowly. 

When death takea place, aa it ordinarily does, gradtmlly, there uj ooagiiLitJoa of 
the blood and rigidity of the rauBCles of longer or shorter continuance; hut when 
it takes likco suddenly, as by a stroke of ligttning or by a TJolent blow over the 
stomach, these phenomenn manifest theraselTes imperfectly, or not at all. What 
is the medium by which the influence of the impression made on oue part, reach- 
es distant pnrta ? Can we conceive of it, as other than a vital principle, which 
energijiing in ell the organs, in some cases, experiences such a sudden iulerrup- 
tion 10 its aetiTitj at one point, as to paralyEC it every where : It has been found 
conTenient, by some of tlie leadmg physiologista of the day, to ignore as much as 
iapoBsiblBlheplicnomenaof sympathy, and when their eonsidemtion ia forced 
upon them, it urses thero into the inconsistency of calling to their aid the word 
Titolity, or some equivalent, which they drop aa soon as they surmount the diffi- 
culty. Dr. Carpenter gives us no chapter on sympathy ; the word indeed, does 
not find a place in his index of subjeela. His system, without it, is complete 
as a system of vital properties ; but will It be admitted as a syatem complete of 
the laws of life r Inacliapler " on the influence of the nen'ous system on the or- 
ganic functions," however, he delails instances of the effects of the emotions, and 
other stales of the mind, in disturbing the procesaca of secretions and nutrition ; 
and having proved the independence of these proeeasea on the nervous system, 
in B former part of his work, he now, without a show of reasoning, and in oppo- 
sition, to the a priori probability, fliat the cause that produces a change in a bb- 
cretive or nutritive action, is a modiScation of the cause that maintains such ac- 
tion, attributes them to different states of the nervous power. This inconsistency 
is paralleled only by the admisaion on his part, of the influence of the imagina- 
tiou of the mother on the ftetus in utero ; and, as there is uo nervous connection 
in utero between the two, making the blood the medium by which it paaaes from 
ooe lo the other. Here we have not merely a transmutation of mind fores into 
nerve force, and a transportation of said nerve force to the terminus of nerve con- 
duction, but a change of carriages, and an embarkation on a new element, before 
thfl traveller reaches hia final destination. Chameleon like, as are the properties 
claimed for this unique energy, it was liardly to be supposed that this adaptation 
to oircumatances was one of them. 

I shall close this essay by subjoining some of the most important conclusions 
to which I have been led, and which will serve to assist the reader to fix in his 
mind the chief points in the argument. All but two of the foLowing proposi- 
tions are illustrated in this essay. The sixth is proved in the first, and the tenth 
will be fonnd discussed in the third and last of the series. 

The doctrine of vital endowments is, 

lat. Opposed to the general aimlogy of nature. 

Zd. It ia opposed to the analogy of the other organs and orgsuio syetcms in 
the body. 

3d. It is contradicted by tie structure of the nervoua sj-slim, by the mechan- 
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ical relations of its several parts to each other and to other organs, and by tiie 
nature of the causes operating physiologically to excite its functional activity, or 
pathologically to disturb it. 

4th. It violates the law of proportion between the size of the nervous cenlxes, 
and the complexity of their functions, by assigning very complicated functions 
in higher animals, to parts, in which the same size is preserved, as in the corres- 
ponding parts of lower animals, in which the analogous function is extremely 
simple. 

5th. In order to preserve its consistency, it denies to the invertebrated class 
of animals mental qualities which they most certainly possess. Thus, Carpenter, 
while he allows intelligence to beasts, birds, and fishes, denies it to ants, bees, and 
spiders, because they have no brain. 

6th. The persistence of a function after the destruction of the organ on whose 
vital endowment that function depended, as the continuance of the power of vol- 
untary motion after the destruction of the whole anterior part of the spinal mar- 
row, a fact admitted, and of a positive character, is a decided refutation of the 
whole theory. 

7th. The mechanism of voluntary motion, which it sets forth, is absurd. 

8th. The distribution it makes of the sensitive properties throughout the 
nerves, is unphilosophical. 

9th. It fails to account for all the phenomena which take place in the human 
body, and which are usually referred to the nervous system ; such events as 
shock, sudden loss of vitality, and many of the phenomena of sympathy remain- 
ing unaccounted for, by it. 

10th. The inconsistencies and contradictions of those who undertake to in- 
vestigate and fix these vital endowments of nerves and nervous centres by means 
of physiological experiments, and pathological observations, are such as could 
not take place, did they possess the true key to the explanation of the fSsuJts which 
they witness. 

11th. A comparison of the phenomena of association with those of instinct, 
will show that the apparent fixedness of the sensibilities of the specific and other 
nerves^ can be explained as well by regarding them as mental faculties instinct- 
ively associated with physical excitements of nerves, as by supposing them due 
to inherent properties of the nerves themselves ; and if so, the supposition of the 
existence of such properties is a gratuitous assumption. 

12th. And with regard to the well-known feet that when the cut end of a 
motor nerve (so called) is irritated, the muscle with which it is connected con- 
tracts, — by far the strongest argument in favor of the doctrine of vital endowments, 
if we adopt a view of the nature of the union of the mind with the body, which 
has been held by many of the most distinguished ancient as well as modern phil- 
osophers, viz., " that the mind is all in the whole body, and all in every of its 
parts," instead of locating it in the brain or any other part ; we can then con- 
ceive of a mental act intervening between the excitement of the cut end of thte 
nerve, and the contraction of the connected muscle, on which, and not on any 
property of the nerve, the effect is due. 

13th. Finally, of those facts which have loosely been held to prove that the 
brain is the organ of the mind — such as the correspondence between the size of 
the brain and the intellect of the species, orof tiie individual; the sense of fatigue 
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in the head that follows long-continued exercise of the mind ; delirium, attend- 
ing an excited condition of the nervous system ; impairment of the memory in 
disease of the brain ; loss of the powers of sensation, volition and consciousness, 
in concussion and compression of the brain ; they only serve to show a connec- 
tion, perhaps fortuitous, between the functional activity of the brain and the ex- 
ercise of the mind. Sensation and volitional guidance of the contractions of the 
muscles are both intellectual operations ; and as the activity of the brain is neces- 
sary to those, so it becomes associated with, and is fevorable to, the activity of all 
the intellectual Acuities. 



ESSAY III. 



This essay was read before the Massachusetts Medical Society at its annual 
meeting, May 27, 1856, and is here given without alteration. 

Gentlemen, — I suppose that it is not unknown to some of your number, that 
I have ventured to call in question the prevailing doctrines of the physiology of 
the nervous system, and have advanced a different one of my own, relative to 
this most important branch of medical science. Having been for some time, de- 
sirous of drawing the attention of this body, as a society, to the subject, in the 
hope that it will see enough of probability, if not of truth, in what may be of- 
fered, to warrant some action, on its part, calcidated to give it currency, it was 
with feelings of gratification that I accepted an uivitation from your committee, to 
prepare a paper to be read at this meeting. It cannot be expected that, in the 
limited time allotted to me on this occasion, I shall be able to present a full view 
of the arguments on either side of the question. I must therefore refer to the 
Boston Medical and Surgical Journal for the years 1854 and 1855*, foi; a por- 
tion of them. And I hope soon to add a second part in the form of an Essay, t 
which, along with the first, will furnish a body of evidence so complete, as (in 
my opinion at least,) to leave any man without excuse, who continues to adhere 
to the views, which, hitherto, we have passively received from abroad, particu- 
larly from the school of Bell and Marshall Hall. 

I propose, therefore, to-day, to show by a superficial glance at the origin and 
results of the mode of inquiry now pursued, that if this great mystery of the ner- 
vous system is ever penetrated, it must be by a channel altogether new. This, if 
time is permitted, will be followed by an outline of my own views, in which, by 
the aid of the diagram, J I shall endeavor to illustrate that portion of the proof, 
which is derived from the correspondence between the principles, and the mecha- 
nism of the nervoiLS system, and which may be denominated the anatomical 
proof. And after this, I shall endeavor to point out some of the inconsequences 
of those experiments of Bell, MuUer, Kronenburgh, &c., which have been relied 
on as proofs of the sensitive and motor functions of the spinal nerves. 

* The first of these Essays. 

t The second. 

X A large Diagram, painted on canvass, was exhibited to the society, of which 
the one inserted towards the close of this Essay, is a eopy. 
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The idea that a part of the nen'es "were destined for motion and a part for sen- 
sation, originated at an early period in the history of medicme. The terms neu- 
roy aisthetikoi, and neuroy kinetikoi, invented to express these relations, indi- 
cate its prevalence among the ancient Greeks. It seems, however, to have arisen 
rather from conjecture, than from a direct process of reasoning founded on facts ; 
and from the want of a clear discrimination of what pertained to the mind, and 
what belonged to the nerves, in the process of sensation, and in the accomplish- 
ment of motion, to have been held in a vague and often inconsistent manner. In 
the absence of all positive knowledge on the subject, it was the most simple and 
natural way of accounting for the occasional loss of sensation without the loss of 
motion, and the reverse : facts, which must have forced themselves on the atten- 
tion of the earliest physicians. 

There appears to be this difference in the manner, in which this opinion has 
been entertained by the ancients and the moderns, respectively. By the former, 
it was held under, and subordinate to, the doctrine, that the soul or spiritual 
principle was the chief agent in the formation of the body, and the active recipi- 
ent of all the sensations received through its medium, as well as the efficient 
cause of all the movements which take place within it, whether voluntary or in- 
voluntary. They therefore believed that it was some modification of physical 
structure, or mechanical condition, by which one nen'e was adapted to one office 
and another to the other. 

Thus, it was the opinion of Galen, that the relative degrees of hardness or soft- 
ness of a nerve, determined its function in this respect. And he even went so 
far as to suppose that the same nerve, in one part of its course, may harden so as 
to give rise to motion, and in another, may soften so as, by its greater impressi- 
bility, to give rise to sensation. 

The moderns, on the contrary, maintain that there is a peculiar power or en- 
dowment inherent in the nerve, over and above, and independent of its struc- 
ture, and which may be essentially different in two nerves of the same structure. 

The dividing line between these two sets of opinions, may be truly said to be 
the -WTitings of Haller. This distinguished author, while he believed neither 
with those who went before, nor with those who were to come after him, and 
while he expressly declared that he " cannot admit a distinction between the two 
systems of motory and sensitive ner\^es," laid the foundation, by his doctrine of 
irritability, or vis insita, in which he first gave prominence to the idea of a pow- 
er in a part, which had no conceivable connection with the structure of that 
part, of the very doctrine m question. It was but a step, when the limits which 
circumscribed our reasoning on these, subjects, were once transcended, to pass to 
the modern platform of vital endowments. If there is a vis insita in a muscle, 
which bears no conceivable relation to the structure of that muscle, then why 
may there not be another vis uisita in a nerve, which bears no conceivable rela- 
tion to the structure of that nerve ? If in the nerve, so in the fibre ; if in one 
fibre, so in another ; if in the nerve or muscle, so in the ganglion ; if in one 
ganglion, so in another. 

It was reserved to Sir Charles Bell to take this step. According to him every 
ners'ous fibre has its peculiar vis insita, or vital endowment, by which its func- 
tion is effected, and which it is the end and aim of physiology to discover. 

This belief has been entertained in conjunction with another of analogous ori- 
8 
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gin, and the conjoined influence of the two on the fortunes of the physiology of 
the nervous system, it is impossible to overestimate. This second idea is sub- 
stantially as follows. It is universally supposed — at least, in the modem sys- 
tems — that the influence of external impressions on the organs of the senses, is 
transmitted to, and exhausted on, the centres, with which these nerves are con- 
nected. And that in these centres a iicAv agency is called forth, which either 
acts on the motor nferves, and is by them communicated to the muscles, in case a 
motion is called forth, or excites an idea in the mind, if no motion ensues. 

These two fundamental ideas have entered as a priori conceptions into the 
minds of all physiologists, and have given shape and coloring to their explana- 
tions of experiments, and of the facts which have been witnessed in connection 
with the disorders of the nervous system. Every experimenter starts with the 
belief, that one of the nerves he experiments on, is either motive or sensitive, 
and that every ganglion is an originator, and interprets his experiments accord- 
ingly. They therefore constitute, as it were, the mould in which modem neu- 
rology is run. Now one issue that I make with physiologists, is, that they 
have assumed these principles without j roof— that while there is extant no train 
of reasoning grounded on facts to prove either of them, reasoning I mean, in 
which the successive steps from premise to conclusion are intuitively seen, they 
have universally i^roposed to themselves as questions to answer, not whether 
there are any sensitive nerves and whether there are any motor nerves, but 
which nerves are motor and which are sensitive ; not whether there are any oc- 
cult powers of motion or of thought in the ganglions, but which of them has 
this, or that power of motion, or of thought. 

Further ; in carrying on these mvestigations, they have been partial in tlieir 
selection of facts. They have confined themselves entirely to the consideration 
of the sensible phenomena, while that large class which reveal the existence of 
a spiritual principle within the body, have been overlooked. These facts, again, 
they have attempted to arrange and explain, with a single eye to the mere rela- 
tions of antecedence and consequence, and without any reference to the known 
laws by which physical causes act. The consequence has been, that, in no case, 
have we any assmance that the real cause in the production of a given phenome- 
na, is not a mental one, instead of the physical fact assigned. 

lliese are great and important errors, which, as I conceive, in a logical point 
of view, lie at the foundation of the system. 

It is now nearly a half century since physiologists have been engaged in the 
path of inquiry maiked out by Bell, \^liich they ha^ e pursued chiefly by means 
of experiments performed on living aniinids. If there is one department of physi- 
ological science which has been cultivated with more assiduity than another, it is 
this. In England, and on the continent of Europe, it has been the field on which 
the aspirant for fame has mdulged his fondest anticipations, and where even na- 
tional rivalry has condescended to intermix with the jealousies of would be dis- 
coverers. It is fair, therefore, to presume that if this is the true philosophical 
principle, and the method by vivisections the true method of developing it, suffi- 
cient time has elapsed for important results to have been attained. Indeed, it 
would not have been considered unreasorable, thirty years ago, in view of the 
zeal and ardor then beginning to be manifested, to have anticipated, before now, 
the complete solution of the problem. The expectation might then have been 
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reasonsbly indulged, that long ere this, if the question was pat to ua, what is 
theofEpocf the brain, ciyebclliimorspiiiul aord, ornny particular ganglion or 
nerve, we could hove answered as promptly as, in the Aiyn of boyhood, we were 
wont to answer the qneationa in the ABscmbly's shorter CalechiBm ; and that 
eaadidtttea for Medieiil degrees, would now be done writing theara on the Bubjoct, 

A tnu phyaiology of the Nbtdoiu fj^tiem, >!u>uld, 

Ist. Give B reason for every anatomirad point in ita structure. 

2d. It should give a good acooiiut of physiological experiments, and pathologi- 
ca] &cts connected with this ajtrtem. 

3d. It should throw light on the treatment of ncrvone diseases generally. 

How far those indications hare been fvUfllled by the system now believed in, 
I propose to inqnire as briefly as the state of the ease will allow me. 

And with regard to the iirat of these points, the proposition that I lay down, 
is, that while there is not a single port, the structure and relations of which are 
ao definite and constant na to entitle it, from ita external appearance, to the char- 
acter of an organ, whoso function may be said to be known with completcnesn 
and accuracy ; some, which hare the apiiearance of being fundamental and im- 
portant, ore now the subjects of vague speculation, or of the most crude conjec- 
ture, as to their object and end in the economy. 

When Ibo physiologist oHsertH that the brain is the organ of the mind, he neith- 
er attaches a deiinite meaning to the phrase he uses, nor is he able to give a rea- 
son for the &ilh that is in him. By a species of scientific license, it ia allowed 
for one to say, in order to escape the imputation of materialism, that, by the term 
oi^an, he only means the instrument through which the mind is able to mani- 
fest itself, although he gives no reason why tlio mind needs on instrument to 
flijni with, and although he points out no connection between tlie mind, ss mo- 
tiTe power, and the prax)ertiea of the brain, as adapted to the manifestation of 
that power, hut, on the contrary, submerges the former in the latter. For anoth- 
er, who despises such hypocritical meanness, it is lawiiil to Buy that the brain 
tecrotes mind ss the liver secretes bile, without filling up the analogy by point' 
ing out the gnll ducts through which fliought flows, or the gall bladder, in. which 
it is held as in a reservoir, in its quiescent sttte. For each of these views, it is 
a sufficient proof that pressure on the brain destroys intellectual manifestation, 
OT an infiammntory state of that organ gives rise to delirium, notwithstanding a 
volume of metaphysics might be written between these premises and the oonclu- 

1. Nor ia there any incompatibility with either doctrine, in carrying on men- 
tal culture iu a continuous field over the supcriieial area of the convolutionB, or 
n variegating the surface by dividing it into small patches, and raising diverse 
crops of intellectual Jkculties. In a word, there can be no better proof that the 
physIol(^ of the brain is as yet in the embryotic state, than the fact, that a 

erne like phrenology, can obtain countenance ajid support from scientific men, 

I that itinerant mountcbaiikB may be seen daily scouring our country villages, 

1 supporting a wortlUcsa life, by selling good iutellectusl and ramal oharac- 

I at the rate of fifty cents a head. Such systems, like the ancient astrology 

that preceded the knowledge of the laws of the motionsof the hcaveidy bodies, 

■e the fungi ond muabroonis that sprout up under the shade of general igno- 

jice, out of the semi-vitalized materials of thought, that accumulate and lie 

ouldering until some general principle 'm discovered, to comprehend and c 
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the table. How Sir Charles Bell found himself obliged to retract the first, and 
therefore the most natural inference which he drew from his operations on the 
fifth, viz : that it was a nerre of motion, and to adopt the opposite conclusion, to 
which he was driven by his preconceived opinion, that it must be either the one 
or the other ; — ^how the fifth finally is made exclusively sensitive by borrowing a 
few motor fibres from the seventh ; — and how it repays this obligation, by contri- 
buting a few fibres to the seventh, to save its character, and render it just a bit 
sensitive ; — how the glosso-pharyngeal is afferent wholly, only it sends a twig to 
the stylo-pharyngeous, and palato- glossal muscles ; — how the superior laryngeal 
would be altogether sensitive, did it not send a twig to the crico-thyroid muscle, 
and inosculate with the inferior laryngeal. In short, how there is not a single 
nerve of any importance, to which either of the words sensitive or motor, apply 
in its completeness and totality. An if or a but, a provision or an exception, 
must qualify every such assertion. 

If there are such powers or endowments in the nerves or centres, as we are 
called upon to believe, the method by vivisections is doubtless the true method 
of attaining a knowledge of them ; and if so, then the conclusions dravm from 
these experiments, should harmonize, and not contradict each other. It is fair, 
therefore, to presume that the measure of agreement or disagreement, which'ob- 
tains among different experimenters, is a good test of the soundness of the theory. 

The history of these experiments is too familiar to my audience, to render it 
necessary that I should go into extensive detail in regard to them. Suffice it to 
say, that they are an ever recurring series of inconsistencies and contradictions. 
Does a man wish to arrive at the summit of human knowledge, *« that nothing 
can be known,'* let him study these experiments ; for if he is so fortunate as to 
have any connected ideas relative to the office of the nervous system previously, 
the reading of these will plunge them into chaos. If he keeps up with what is 
called the progress of the enquiry, — that is, if he changes his opinions according 
to the results of the latest and most approved experiments, he will, in the end, 
be sTirprised at his own ficklemindedness. It is impossible for a physiological 
writer, in giving a systematic account of these vivisections, to tell a straight story, 
and arrive at any apparently legitimate conclusion, without adopting some favo- 
rite experimenter, and discrediting the labors of others, perhaps equally worthy 
of respect, base all his inferences on the researches of his protege. 

It requires the talents of a law^'er, rather than those of a philosopher, to make 
anything of the evidence which they afford. The witnesses must be cross ques- 
tioned, — doubts must be thrown on the capacity for observing of one, on the ca- 
pability of another to perform the operations which he reports himself to have 
done, — on the credibility of a third ; until the testimony of a sufficient number is 
ruled out of court. Then must commence a long course of special pleading to 
harmonize the remaining facts. 

These remarks are amply confirmed, and illustrated, by the manner in which 
was established the very doctrine which has been regarded as the great physiolo- 
gical achievement of our day, and which has given the chief impetus to this mode 
of investigation. 

In 1821, Sir Charles Bell publishes experiments, from which he deduces the 
functions of the anterior and posterior columns of the spinal cord. A year after- 
wards» Magendie publishes^ and attaches a qiialifying adverb to each of Bell's 



BXPSRDCBNIAL CONTBADICTlONfl. 63 

pOfihiYe affirmations. Some time after this, Muller and ICronenburg, uneasy at 
the state of indecision and doubt in which the subject is left, again repeat these 
experiments, and the wish being parent to the thought, succeed with great diffi- 
culty and labor, in forcing out a plausible case for Bell. In the mean while, 
^ellingeri undertakes, independently, similar- experiments, and runs counter to 
them. all. It is found, therefore, on simiming up, that the weight of evidence is 
in favor of England and Germany ; France and Italy are but two against three. 
Magendie, in order that the question may be decided, must be discredited, and 
Bellinger! overlooked. This is accordingly done ; and the sensitive and motor 
functions go on their way, a little halt indeed, but stiU rejoicing. Instead of re- 
garding these discrepancies as proof that some of the elements necessary for the 
decision of the question, were yet wanting, the weight of authority, and num- 
bers is invoked to press down and stifle further enquiry. Magendie, in return 
for his stubbornness in reporting facts instead of theories, is gravely told by the 
British Journalists, that he is free from the first qualification of a philosopher. 
The Italian experimentalist is treated with hardly less respect, and physiologists 
generally, eager to be relieved from the imcomfortable state of suspense in which 
they were previously held, acquiesce in the charge. 

Such, I conscientiously believe, is a fair representation of the mode in which 
this celebrated theory was foisted on the scientific world. Lest, however, its apt- 
ness to illustrate the point which I had in view, may be contested, on the ground 
that vivisections being then comparatively a new method of enquiry, the rules to 
be observed, and the precautions to be taken, in conducting them, to insure accu- 
racy in results, were little known, I would call to mind a more recent example. 
** The boldness and apparent exactitude of the experiments, as well as the im- 
portant conclusions to which Van-Deen had arrived in 1841," (says the British 
and Foreign Review,) " led Stilling to repeat them on the following year. With 
very few exceptions, this latter author declares the experiments of his predecessor 
to be false, and consequently his conclusions to be erroneous.** 

These two experimenters are regarded as of high authority, and they pride 
themselves particularly on their accuracy and dexterity in such operations. It 
is not a single and casual experiment on which they happen to disagree, but a 
great number, performed nearly at tlie same time, and imder similar circumstan- 
ces. Is it probable that it is the fault of the men, or of the system, that they dis- 
agree so cordially ? 

Of like import, is the testimony of Mr. Noble, a writer of great ability on the 
phrenological side of the question, who presents the subject so clearly, and so 
much to the point, that I am tempted to quote a pai*agraph entire. Speaking of 
the experiments made on the cerebellum, he says, " It will thus be seen that no 
two of the above instances presented any thing like coincidence in the result ; but 
that on the contrary, direct contradictions occur. Rolando's Paralysis is met by 
Bouillaud's no Paralysis ; Flourcns' inability to regidate movement is counter- 
poised by Magendie' s capability, confirmed by Fodera's experience ; and the 
same contradiction is seen throughout the entire history of these vivisections. 
There is not a single fact recorded by one operator, which is not counteracted in 
its tendency to any conclusion by the experience of some of the others." 

These contradictions are admitted by the eminent writers and philosophers of 
this school, not only virtually, by the precautionary rules, that they are continu* 
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ally guggesting to the experimenters, and by their labored attempts to reconcile 
the experiments themselves, but by their direct confession. " The results ob- 
tained by different experimenters on the glosso- pharyngeal nerve," 'observes 
Carpenter, ** are so strangely at variance, as to lead to the belief, that they had 
operated on different nerves." Nearly equally contradictory, are the reports, as 
to the functions of the spinal accessory, according to the same author. «* The 
experimental history of the par vagum," says Dr. JohnReid, "furnishes an 
excellent illustration of the numerous difficulties, with which the physiologist 
has to contend, from the impossibility of instilating an organ from its mutual ac- 
tions and reactions." Quotations of a similar character might be multiplied to 
an indefinite extent. 

Such writers show by their frequent excuses and devices to account for these 
discrepancies, that they begin to feel the awkwardness of their position. All sorts 
of reasons are given for their failures to arrive at fixed and certain results. The 
blame is laid now on the experimenter, now on the inherent difficulty of deter- 
mining the question. Tliey are evidently becoming conscious that their search 
after truth, is, to use a familiar simile, something like the seeking of him, who 
looks for a needle in a hay- stack. Still, they console themselves with believing 
that their labor, though arduous, is yet not wholly desperate. ITiey yet hope 
that by carefully taking up each straw of hay singly and laying it aside by itself, 
such perseverance wiU finally be rewarded with success. 

But there is a different reason from any that they have yet offered, why they 
have not found it. TTie needle is not there. If it had been, they would have 
felt it prick before this time. There are no motor nerves. There are no sensi- 
tive nerves, in the sense in which these terms are commonly understood. And 
all search after what does not exist, however laborious, must always result in fail- 
ure and disappointment. 

A few months since, my attention was drawn to an article in a well known Med- 
ical and Surgical Journal, entitled, ** Discovery of the functions of the spinal mar- 
row by M. Brown Sequard." As a matter of course, I felt interested to know what 
this discover}^ was. On examining the article, I found that this gentleman had 
ascertained, that section of the anterior column did not prevent motion,* and that 
section of the posterior did not prevent sensation. The inference therefore was, 
that the anterior column was not for motion, and the posterior not for sensation. 
How could this be the discovery of the functions of the spmal cord ? He had 
found out what the spinal marrow did not do. Not what it did ! Tlie public 
care little for such negative knowledge. It wishes to know what the spinal mar- 
row does ! What it does not, it is well content, should it remain untold. 

Had the editors of the Journal referred to, turned back their own pages a year 
or two, they would have found a complete explanation of the experiments of M. 
Sequard, in the true exposition of the functions of the spinal cord, along with 



* I find on consulting my copy of the Journal which was mislaid at the time 
of writing the above, that I was guilty of misrepresenting the conclusion of M. 
Sequard under this head. M. Sequard does not say, that, section of the anterior 
column did not prevent motion, but that, its integrity did not prevent loss of 
motion. He could not, indeed, assert the former without denying established 
fiicts. The exi)eriments of this gentleman, when collated with others, and inter- 
preted by the dominant logic, prove that the anterior column is both for motion, 
and not for it. 



thM of the re« of the nerroiia system, I would not be understood, however, a 
daiming ■what helongs in mc, as wishing to imply any ceiisTorc on the gentleman- 
ly editors of the Boston Medical und Hkirgicul Jourunl. They hud uot cliargc rf 
tlmt pwiodical wheii the artieliss relcrred to wure publisliod : and few think of 
looking into oui home wade medical liiemtuie for a new idea. They etred from. 
Ml escesB of generoaity, in hcalowing on the French thyaiologist a title to which 
he had no claim. 

The experiments of M. Seqnard were cUiotlj' interesting as proving, tliat, after 
a lapse of thirty tlvc years, viviseetions had come round to tlie point from wJienM 
they had started. As they first stood, [hey contradioted the anatomical relation* 
between the columns and the cerebcllma. Aa tliey now stand, they contradict 
that relation botiveen the ncne roots, and the columns, or else tliey are a com- 
plete contradiction of Sir Charles Bell's Hrat experiments. 

They also furnish an apt illostrBtion of the nature uiid value of vivisections in 
general. They conilim the fact that these last can never be made an inBtniment 
of discovery. ' So long as they are used for this purpose, they will oiJy serve to 
set up men of straw, to be knocked down again. The most thitt thoy can do, is 
to eonlirm, or perhaps to correct inferences drawn from other sources ; but in- 
fereucea, based wholly on them, must ever revolve and double on each other, in 
endless circles. 

But alide from these eiperimenlal contradictious, there are facta in pathology, 
which cannot he comprtheoded by the scoaitivo and motor theory, but which de- 
mand a broader general principle for their explanation. If tlic function of a nerve 
depend on a power inhering in itself, then it can make no difference to that func. 
tion, in what manner the nerve is destroyed. When the continuity of tlie uerva 
is once broken, tlie function is gone, no matter whetlier it is the alow work of 
disease, or of sudden injury. But if the nerves ore placed in the foreground, and 
the teal actor is behind the Bcenei, the supposed functions of the nerves being 
qnaai functions merely, then we may expect a difTtrenoe according to the at- 
tending circiunstaiiceB. The principle of BeU. may serve to explain how motion 
is lost, when the anterior column is accidenlaily severed in man. But when, 
M in the case reported by Stanley, (in the Medico- ChirorgicalTtansaotiouB,) there 
iiloss of power of moving the inferior esttemitiea, coincident with disease of the 
posterior columns throughout their whole extent, it £iils altogether. So, ulao, it 
Bnaworfl lo account for the complete loss of both sensation and motion, below the 
part, when the whole cord is divided with a sharp instrument. But its initde- 
quaey is again illuatrated, when, as m the case reported by Dr. Naime, where 
the spinal cord becoming softened by n slow process of disease through its whole 
thickness, a degree of motion and sensation remained below. 

ITie consequences of lesions of flie nervous system vary, not only according to 
the seat and manner in which the injury takes place, but also in tlieir recupera- 
tive tendency ; and we want a theory that is able to explain the generalities 
among these consequences. We want a theory of paralysis, for inelitncp, that 
will explain why motion is lost much oflener tlian sensation ; and why, when 
both are lost at the same time, sensation is oflenct and sooner recovered than mo- 
tion. We cannot rest satisfied witli the amount of knowledge afforded by one, 
that limits itself to telling us that cither or both may be lost at the sumo time, 
theory that will afford a ri'ason for the liicl, tliut in a lery large pro- 
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portion of cases of partial or complete recovery from palsy, the leg acquires the 
power of motion first, while the hand cither acquires it slowly and imperfectly, 
or remains completely paralytic. "We want a theory by which we can under- 
stand how, while disease of the cerebrum, or cerebellum singly, is accompanied 
by palsy on the opposite side, should they both become diseased, in their alter- 
nate or diagonal halves, the palsy, (if it be true as Andral asserts,) is opposite to 
the diseased hemisphere of the cerebrum. A theory th\is comprehensive, would 
not extend the domain of speculative physiology merely, but wo\ild have an im- 
portant practical bearing. But no such theory can be based on vital endowments. 
The facts just referred to, indicate a want of fixedness in the nature of the pow- 
ers producing them, such as is incompatible with the idea of their being inherent 
in any organic structure. 

There is, however, one conclusion, of a less scientific character, which the im- 
partial reader may found on these experiments. It is, that they are more perti- 
nent as a matter of discussion to the " Society for the prevention of cruelty to 
animals," than to the Koyal Society, or to the French Academy. In the eye of 
himianity, if the frogs appear as a nation of croakers, it is not without sufficient 
reason. One might almost believe, when he contemplates the merciless cruelties 
that have been perpetrated on this unoffending little animal, that the peculiar 
plaintive note, with which he chants his morning and evening song, was given 
to it, that it may eke out by anticipation the measure of its just complaint against 
the authors of these outrages. The dog too, may urge in his plea, not only the 
charge of bootless inhumanity, but that of black ingratitude. From the day when 
he followed Adam out of Eden, to the day when he alone of the household of 
Ullyses, recognised and welcomed the long absent warrior, and from that day to 
the day when he followed, as a solitary mourner, the last pauper to his long 
home, he has been the devoted friend of man. While modern human philan- 
thropy stands aloof, and barks at evil from a distance — while it ebbs and flows 
with the tide of fashion, canine philanthropy is self-sacrificing and always con- 
stant. To avert danger from man, for the protection of his person or property, the 
generous dog ofi'ers limb or life. He will lay his life at the feet of his master if 
thereby he can be of benefit to him, but he has a right to demand, that the sacri- 
fice should not be a vain one. The dog, who dies a victim to hydrophobic fear, 
has the consolation to think that among the remote possibilities of the future, his 
death may be of benefit to man and the craving of his instinct is satisfied. But no 
such consoling thought cheers the unhapijy victim, amidst these scientific tortures. 
He feels not only that he is a martyi*, but tliat he is a martyr to a false religion. 
His sagacity has already taught him, if human sagacity cannot teach his persecutor, 
that he is put on the wrong scent, or is barking up the wrong tree ; audit especi- 
ally regrets him, that in yielding up his life amid excniciating agony, he is able to 
give testimony to no great truth, which is to riedound to the benefit of mankind. 

Although it is presumable that correct ideas of the physiology of the nervous 
system would be felt, in its influence on the treatment of nearly every disease in 
the catalogue, it is in the class attended with disordered motions and sensations, 
that its greatest triiunphs would be witnessed. Here, therefore, in the practical 
superiority of the physicians of our time, over those who dealt with the animal 
spirits, as they moved over the nerves, sliould we look for an experimentum cru- 
cis in favor of this theory. Yet, were we called upon to point out the improve- 
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2iients which modern discoveries have contributed to the treatment of disease, we 
certainly should not seek among the neuroses for examples. Hydrophobia still 
znaintains it old position as the great opprobrium. Tetanus to this day, as in 
the days of Hippocrates, is declared by some of the most eminent among physi- 
cians and surgeons, incurable. Chorea is treated on the same principles, as in 
the time of Sydenham, and with no better success. Epilepsy has no hope as yet, 
but in a blind empiricism. And the word hysteria has not grown out of fashion 
as a cloak to cover not only the sin which is to be winked at, but a multitude of 
practical errors more serious in their consequences. Even the section of the nerve 
in neuralgia, from which so much was once hojyed for, is fast becoming obsolete. 
If some little advance has been made in the application of anesthetics and nar- 
cotics to these diseases, it has resulted from experiments made empirically, and 
in no way from a knowledge of their operation on the supposed vital properties of 
the nerves. 

Nor, as I conceive, is it difficult to divine the reason why the therapeutics of 
spasmodic diseases have not kept pace with progress in other departments of the 
healing art. It is generally conceded that diseases are but aberrations of the 
workings of the causes which give rise to the normal phenomena, owing to some 
excited or perverted condition of their action, and that they still obey the same 
laws. Now, as the muscles are supposed to be contracted physiologically by 
means of some power generated in the nervous centres, and propagated thence to 
them, it follows, that all disordered contraction must arise from some disturbance 
in this power, either in the mode in which it is generated there, or in the manner 
in which it is distributed, more especially in the former. Hence, we have as the 
cause of the muscular movements necessary to the act of swallowing, something 
generated in the medulla oblongata ; and as a consequence, the pathognomonic 
sympton of hydrophobia, spasmodic swallowing, results from some disturbance 
in the process by which this something is generated. The seat of this disease is 
therefore said to be in that part. In like manner the seat of tetanus is the spine ; 
and hysteria and chorea are also found to depend on spinal irritation. And men 
who reason and talk thus, flatter themselves that they have some connected ideas 
as to the nature of these disorders. 

The doctrine which we have referred to, has been held as the immediate or direct 
cause of spasmodic contraction of the muscles, while the proximate cause, or that 
which gives rise to the disordered action of the centres, has been made a subject of 
discussion. It has been an open question, whether the disturbance in one centre 
sprung from a sympathetic aftection with another centre, from irritation trans- 
mitted through afferrent nerves, or from some poison in the blood. But a codi- 
cil is about to be attached to the doctrine, which promises to reduce these second- 
ary causes within very narrow limits. 

Formerly, it was extremely fashionable to refer not only diseases, but healthy 
vital processes to the nervous system. Nervous irritation was a prominent char- 
acter not only in the play of many local, but even constitutional disorders, while 
nutrition, secretion, calorification, as well as muscular contraction, must stop 
without the presence of the well known nervous influence. The spinal marrow, 
in order to furnish the varied powers for the duties dependent on it at this period, 
must, however homogeneous it appears to the natural, or microscopic eye, have 
exhibited on a transcendental aoalysis, as many meats as a turtle. But the real 
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progress that has been made in physiology, that which, in fSact confers on it the 
chief claim it has to the character of a progressive science, is the detaching, one 
by one, these processec from the nen'ons system, and the continual approach to- 
wards the limitation of its office to a mere secondary role in sensation and mo- 
tion. But in proportion as the nervous system has lost in this respect, the vas- 
cular has gained. If a medical student were tx) commence his studies on the 
properties of the blood, by reading the most popular authors of the day, in order 
to attain the latest and most approved ideas on the subject, and to save himself 
the trouble of unlearning the errors he might imbibe from such worn out au- 
thors as old Hunter, would he come to the conclusion tliat the veins and arteries 
circulate a bland and healthy pabulum for the nutrition of the tissues, and for 
the excitation of the functional activity of the brain ? Would he not, rather, 
regard them as parts of a grand system of sewerage, in which float all sorts of 
miasms, and corruptions, morbid poisons generated from within, or introduced 
from without, atmospheric poisons, the. dank exhalations from Mother Earth, the 
exuvia of secreting organs, and filthy things generally, moving onward, not as 
though directed by some instinctive foresight towards the external outlets, but 
impelled by some new and unheard of error-loci, to discharge their accumtdated 
lentor on the most delicate organs, and to derange the nicest vital processes and 
functions ? 

It is not enough, that small pox, measles, scarlatina, and zymotic diseases 
generally, shoidd be attributed to some poison circulating in the blood. But ep- 
ilepsy, which has been often traced to tumors on the nerves, to small substances, 
as a pebble in the meatus, and to tubercles, or other deposits beneath the skull, 
pressing on the brain, — hysteria, in which the deranged state of the uterine organs 
is often obvious, — traumatic tetanus, where the irritation sometimes begins in the 
part nearest the seat of the wound, and extends from thence to more remote parts, 
and where a local cause is always palpable, — hydrophobia, where, after forty days 
or upwards of quiescence, the bitten part is the first to feel the symptons, and 
where a consecutive affection of the mouth and throat is clearly indicated, first, 
by the pathognomonic symptom, being plainly a reflex irritation from that sur- 
face, and secondly, by the virus being reproduced from that part, — and, finally, 
chorea, where an undeveloped vital action, as a suppressed eruption, or the healing 
of a sore, appears on the face of things often as a probable cause ; all these, it is 
the humor of the day to ascribe to some sjyecific humor circulating in the blood, 
which, reaching with it the nervous centres, where the power of contracting the 
muscles is generated, disturbs, in its very initial being, the nature of that power, 
and thus gives rise to spasm instead of normal contraction. The grand thera- 
peutical indication that springs out of this pathology is, therefore, to find out a 
counter-poison to each of these morbid humors, and by introducing it into the 
circulation also, start it on a wild-goose-cliase afterthe noxious agent to which 
it bears affinity, that it may neutralize it either in its course through the vascu- 
lar system, or wrestle with it in the ganglion ; an indication which we caimot 
look to be fulfilled, before the retort and crucible have made known the chemical 
qualities of all these acrid humors respectively. 

Having gone over the ground marked out at the commencement of this essay, 
however imperfectly and cursorily, the lesson which such a review inculcates, 
appears to met to be a plain one, viz : that there is little encouragement for phy« 
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SJ^QgiBtB to eoMtmue longer in the aune path of inquiry. If, after Bfty years of 
Inbixnoua invcatigntion, wc arc unable ta liiy a finger on a aiiigk paint of the ni 
TOns system, and declare lesppcting it, tho truth, the whole truth, and nothing 
but the truth i if experimcnta turnup contradiction, and nothing but contradiction 
ooutinually ) if wc kiiow no better havr to cure nervous diaeasca. than the g(9i- 
eratiDn that preceded tho oldfst living inhabitant of the raedicdl profesaion, then, 
we have gained nothing by departing &om the principlea of Oalen and Aristotle. 
The tree of neurology, planted on the doctrine of irritability of Haller, after 
the growth of half a century, piesenta. in anatomy, but a bare and naked skele- 
ton, in which we are pcrmittt'd to seo no end in its struoture, no comeliness in 
its outline. In phyBioiagy, it puts forth no groou leaves, to cover as with a man- 
tle the nakedness ot its branches and to elaborate the vital juices drown irom its 
rooW. In pathology, it bloGaoma not with promise, nor does it bring forth fruit 
in therapeatics. 

• The view, which I would prcsetit to j-our conaidoiation, ■ 
on the simple and noturul properties, that spring from the si 
VDUB system ; and on the plain and obvious powers of the mind, as rm'taled by 
consciousness. It aupposes the nervous system to be employed as an itulrumetit 
of aensatioii and motion exclusively, while, at the aame time, ihe powers of sensa- 
tion and motion inhere in the mind itself. And we shall have reason to see fur- 
ther, that ils instrumentality in sensation is subsidiary to its instrumentality in 
motion. Ueing incidental to the great law, that all muscular motion in the body, 
whether voluntary or involuntary, is the result of the mind'a immediate action, 
but directed by sensations conscious or unconscious arising from physical im- 
preasions. Instead of any occult power being transmitted from the external sur- 
face to the centre, and instEnd of anything new being generated in that centn 
and transmitted to die muscles, the physical impression alone is what is trans 
mitted. According to n doctrine which hoa heen maintained botJi in anoien 
and modern times, and which, if authority ia to he invoked, numbers among it 
advocates, not some of the greatest, bat l/ie greatest names that the world has a. 
yet seen, comprising those of Plato, Aristotle, and Oalcn, among the ancients, and 
Kant, and Sir Wm. Hamilton, amongthe modems: that the mind forms the body, 
and in some mysterious manner is present to all the organs, and actuates each in 
the perfarmanec of its function. According to this doctrine, I say, that the mind, 
having formed the muscle, holds itself in union with it as the power of contrac- 
tion. It ia here, in this vital union, that it receives tho impressions of estemal 
phystcBl objects, and contracts the muscle, according to the movement to be madet 
adapted to tjie end it has in view, and guided hy the sensations arising from ftoae 
external impressions. Now, if we examine the modes in which muscular c 
traction takes place in tlie himian body, we shall find that the simplest, viz : the 
peristaltic, which seeiDB indeed to have come up into animn!, from vegetable life — 
being nothing more than the circulatory motions of the latter, with the improve- 
ment that the addition of muscular tissue confers — we shall find, I say, that these 
contractions follow impressions made immediately on the muscles themselves. 
The impreaaion of the food on the lining membrane of tlio alimentary canal, of 
the blood on the internal surface of the heart, of the ftctus on the corresponding 

• Compaie with what follows, the outline commencing at page 8. 
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Biir&co of the utanu, excite movements of adnptation in the ratiscles ii 
tf with those Buifaces. 

But it ifl evident that Buoh nn arraugement could not be made for all the niovB- 
meiits tbnt take place iu animals. The locomotion of the body, and the motions 
of parte independent of the rest of the bodj, require that the muscles should be 
■0 placed, that thcii power, when contracting, should be applied to a Bystem of 
levers. And this ■will not allow of their being in contiguity with any one sur- 
laoe of sensation, much less with o narabct of speoiliailly different organs, the 
impressions on which, ere to give rise to the sensations which excite and diiect_ 
their contractions. Since, then, the mnscle cannot be brought into proxi 
with flie suriixeeB of sensibility, some contrivance seems necessary to bring 
organs into proximity with the muscles. This want is supplied hy 
nen'ous librc is adapted, by its structure, to conduct, or continue dD; 
impression mido on the sensitive organ to the muscles. But soma tarlher pro- 
vision is stQl necessary. If there were hut one sensitive point, and one muscle 
to be contmcled by the sensBtiona arising from impcessiana made ou it, a single 
nerve fibre, running direct from that point to the muscle, would be all that would 
bo required. Sut inasmuch, as there are a number of sensitive poiuts, and a 
auniber of muscles to be contracted and directed by the scnsatioos so arising, 
fibres must run from each point to each muscle. Yet if they should run directly 
from point to muscle, so many would be required, and the crnssings and inter- 
lacings with other muscles than their own, would so interfere with the lengthen- 
ing and shortening of the muscles, that it is obvious that themachinery would 
work badly. It is evident, then, that a great advantage would arise from all the 
fibres arising from all the points ou a given snrface, hemg mode to run to some 
convenient spot, and there to unite with fibres leading to the muscles whose com- 
bined action gives rise to the motion cjf apart, or to a series of motions. Hence 
we deduce the ganglion. The ganglion, (and I mean to include under this term 
all the centres,) is neither more nor less tluui a portion of space in which, by tha 
vibratory impulses of arterial blood, as it passes into Oie venous slate, a certain 
number of nerve fibres, coming from a sensitive surfiice, ore mode to onitc with 
a certam number coming from muscles ; and a slate of tension is kept up, so 
that a physical impression made on one libre, is dissemiuated throughout the 
whole. Thus, tlie ganglion is made to unite t!ic nerve fibres, jnat as the fibres 
unite the sensitive and motor organs. The ganglion, and fibres terminating in it, 
form therefore a complete whole. '' I'hey constitute the ouly true nervous circle, 
uniting, as they do, the sensitive surface with the muscles to bo contracted in con- 
sequence of sensations arising from impressions made on that sur&oe. ^ow, the 

"When a certain number of these individual parts, lying in proximity, are ha- 
bitually moved in concert with each other, occasion is g'nca for the formation of 
a plexus, llius, when the anterior and posterior wings of insects net together, oc 
alternately, one becomes a surface of sensation to the other, and a plexus is formed 
between the ganglions of the one and the neries leading to the muscles of the 
other, to coimect them. Just so the broilliial plexus relates to the fingers, and the 
ischiatic to the toes. In the plexus, the power of the fibre to transmit its own 
impressions independently of those united with it, is retained. In the ganglion 
it is lost. In other words, it sinks its individuality in the gsinglion, but preserves 
it in the plexus. Tlie plexus is merely a shorter route by which the sensitive 
surface of one negment, is made to unite with the muscles of another more direct- 
ly than to send nervta round through the neighboring ganglions. 
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whole nervous s^tem is but an aggregate of these circles, or apparatuses of un- 
ion. And the study of its physiology consists, not in torturing animals, and in- 
ferring, from their sufferings, the properties of nerves, but in interrogating con- 
sciousness to find out what sensations govern the several classes of motions, and 
in tracing, by observation, the nervous connections between the organs of those 
sensations and the muscles that accomplish those motions. So, to ascertain the 
office of a particular nerve or ganglion, we have to disentangle the nervous circle 
of which it forms a part, from the aggregate, and find out its place in it. 

Now, there are three classes of sensations, by which the motions of animals 
arc chiefly directed : the sensations of touch, smell, and sight. With regard to 
the influence of touch and sight, in this respect, we are made aware of the fact, by 
consciousness ; and with regard to smell, by observation of the lower animals, 
particularly insects, many of which are directed to their food by this sense, and 
dogs, which follow it, when in pursuit of game. It might be thought by some, 
that hearing has as important an influence as the other senses ; but except as a 
guide to the voice, any one who attends closely to the agency of this sense, will 
discover that when he undertakes to direct his steps by sounds, he has to 
make a great mental effort, and is very willing to substitute for it the sense of 
sight. If he hears the cars coming, or a horse galloping up behind him, he is sure 
to turn his head to see, before he avoids the danger. 

Connected with each of these three classes of sensations, are two orders of mo- 
tions, viz : the motions of the individual part on which the sensitive impression is 
made — as when the eye is moved from the impression of light upon it, or the 
segment or member of the inferior animal from an impression of touch on its sur- 
face — and the motion of distant parts, or of the body generally. If we touch 
the claw of a lobster, we commonly notice that the claw alone is moved, the main 
body of the animal continuing at rest. Many animals, stiU lower in the scale, 
are only capable of moving parts with reference to the whole body, being fixed 
. by some portion of it, and thus rendered incapable of locomotion. Others, while 
they lie free, still move only parts. In fact, motion in animal life commences at 
the extreme parts, which are first acted on by the contact of substances floating 
in the medium surrounding them. 

These three classes of sensations, with their two orders of motions for each 
class, give rise to six nervous circles, or, (to convey the idea better,) three double 
nervous circles, or apparatuses of union between the sensitive surfaces, and the 
muscles which accomplish the movements, directed by the sensations arising from 
the impressions made on those surfaces respectively. These six nervous circles, 
when joined together, constitute by far the greater part of the nervous system, 
and determine its general form and structure. 
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A, the eerebrnm ; B, the cerebellum ; C, the spinal cord ( C', the central por- 
tioa ; AC, the antertor colnnin ; PC, the poeterica column ; SOM, the goientl 
nerve of touch ; 01, the ol&ctorjr ; Opt, the optic serve. 
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It is the object of the diagram to represent these chrcles apart from the ners-es 
and minor apparatuses of union that complicate it, and thus enable one to see 
dearly how they concur in ])uilding up the nervous system. It will be at once 
seen, that I have taken some liberties with the location of the integral parts, and 
have not been particularly careful as to their relative size. But the connections 
are what, after careful study and exammation, I believe to be the correct ones. 

A is the cerebrum. Immediately beneath it, is Ol, the olfactory nerve, termi-, 
oating first in the olfactory lobe, and secondly by commissure in the corpus stri- 
atumi. Next, is Opt, the optic nerve, ending first in the optic tubercle, and sec- 
ondly, by commissure also, in the optic thalamus. B, is the cerebellum. C, the spi- 
nal cord, with the three great divisions separated from each other, in order to show 
more distinctly their connections with the centres above, and with the spinal nerves 
below. SGM, is a sphial nerve, with the posterior nerve root, which is properly a 
conomissure, divided into two parts : one running directly to the centre of the 
spinal cord, the other losing itself in the posterior column, and establishing through 
it a commissural connexion with the cerebellimi. The anterior nerve root loses 
itself in the aiiterior column, and forms with it a similar connexion with the cer- 
ebrum. This arrangement differs from the one lately proposed by Mr. Grainger, 
who, m order to make the reflex function of Hall consist with Bell's doctrine, 
that the anterior nerve roots are alone concerned in motion, has undertaken to 
demonstrate their connexion with the posterior through the central portion of the 
spinal cord. It corresponds, however, with the observations of Bellingeri, who, 
without any theory' to support, endeavored to trace these nerve roots to their final 
termination in the cord, and who succeeded in following the posterior fibres to the 
gray matter of the centre, but was unable to do the same with the anterior fibres. 
The theory of Gramger, more particularly as regards the termination of the an- 
terior roots, is, moreover, opposed by eminent anatomists of Germany, and is ad- 
mitted to be questionable by Dr. Todd, of London. Until, therefore, English 
and German microscopes agree in reporting the same facts, I shall consider my- 
self free to sketch the connexions as they are found in the figure. 

I have also taken the liberty of representing the cerebellum as in connection 
with the posterior columns and central portion alone, through the restiform 
bodies. A few fibres undouhtedly pass to the anterior colimins, viz : the suj)erfi- 
cial cerebellar fibres of JSolly, for which a reason may be given hereafter. But 
that portion, called by liim the deep cerebellar fibres, which, he says, constitute 
one fourth of the corpora restiformia, and which lie along the cord immediately 
anterior to the groove made by the entrance of the posterior roots, belong to the 
posterior columns. It is sheer assumption to limit the posterior columns by this 
groove, and not the most ingenious one either ; for the groove would be formed, 
let them enter on whatever line, while a more central termination, admitting 
fibres to surround the roots, would be much better adapted for the communica- 
tion of force, and is, in all probability, the true relation of the root to the posterior 
column. AVhy should the line of insertion of the posterior roots form the ante- 
rior boundary of the posterior column, more than the Ime of insertion of the an- 
terior roots form the posterior boundary of the anterior column r There is good 
reason to believe that the ganglionic root of the fifth ner\'e terminates in this 
part, instead of losing itself among the fibres immediately in front of it, which 
pass up to the optic thalamus, and which have been called the sensitive tract, from 
10 
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their supposed connexion with this nene. Of course, I regard the supposition 
of this sensitive tract, as a work of pure fiction. 

I shall now endeavor to evolve these six circles and show how they constitute 
the fundamental elements of the ncr\'ous system. Following the order in which 
the mmd acquires the power of moving the limbs and members of the body, and 
associates these motions with the sensations, we begin with the general nerve of 
touch, SGM. 

S, represents the fibres arising from the sensitive surface of the single segment 
or member correspondhig to the claw of a lobster, the analogue of the finger or 
toe in man. These fibres pass to G, the ganglion, and there, by the action of the 
arterial blood which it meets, is made to unite with the fibres passing to M, 
the muscles that move that segment or member. Here, then, we have established 
the first nervous circle, through the nerve of SGM, between the sensitive sur- 
face and the muscles that move that surface. In this way provision is made for 
the moving of every distinct member or segment, which comes into relation with 
tactile impressions on the body as the centre of motion. But it is necessary that 
the mmd should move not only that particular segment as directed by sensations 
arising from the tactile impressions made at S, but other segments, and recipro- 
cally, this segment from impressions made on other points. If therefore it re- 
quires so much arterial blood or vesicular matter as is expressed by the ganglion 
G, to unite the fibres from S, with the fibres from "M, an additional quantity of 
the same will be required to connect S with the fibres corresponding to M in 
other segments, and also to connect the sensitive fibres of other segments with 
the muscular fibres of this segment. This additional quantity of ganglionic mat- 
ter is placed adjacent to the ganglion m the invertebrata and confounded with it, 
just as the scnsori ganglia, at the base of the brain, are confused in the supra- 
ODsophageal ganglion. In the vertebrata, it is transfen-ed to a more convenient point 
as a centre, viz : the centre of the spinal marrow, — in the same maimer that the 
above mentioned ganglia come out distinct and separate in this class of animals.* 
Tlie centre of the spinal man-ow then, by connecting the nerves of the several seg- 
ments together, enables the mind to move any one segment as directed by sensa- 
tions from impressions on any other. It is thus we eliminate the two first ner- 
vous circles, or the double circle for touch. SGM, the ch'cle for the part, and 
SC'MS SC'M^, SC'M2^ S^CM, etc., for aU the parts. 

In like manner, the fibres from the surface of smelL pass to the olfactory lobe 
and are there made to unite with fibres joassing to the muscles that move the or- 
gan of smell. This function, which is an important one in some of the lower 
animals, has, in consequence of the fixedness of the organ, become obsolete in 
man : licnce, there is a corresponding diminution of the size of the olfactory lobes 
in man, and an absence of vesicular matter in them. But the mind not only is 
required to move the organ of smell by sensations ai'ising from impressions made 
on it, but distant parts of the whole body : fibres therefore, are continued on from 
the lobe to the corpus striatum, and there, are made to imite with the muscles 
below, through the anterior columns and nerve roots. Thus is completed the 

* The optic tubercles would be placed in the same relative position to the optic 
thalami, and th.e olfactory lobes would stand relatively to the corpora striata, as 
the ganglions on the posterior ners'e roots ai'C situated with reference to the centre 
of the spinal cord, were the eye and nose at right angles to the axis of the body. 
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lecond pair of nervotus circles, or the double nervous circle for the sense of smell. 

Finally, the fibres from the retina pass to the optic tubercle, and there unite 
with fibres which pass to the muscles that move the eye. And it may be men- 
tioned, as a strong confirmation of the theory, that the third nerve, according to 
Oazpenter, can be traced into the optic tubercle. A still more striking confirma- 
t;ion, though a little out of place, may be alluded to here. I mean the fact that 
"the brachial plexus and tlie Lschiatic plexus, which send ncr\'es to the five fin- 
gers and five toes resiXKJtively, come off each from five ganglions of the spinal cord. 

It is requisite, however, as in the cosci of smell and touch, that the 
whole body, the hands, and the feet, as well as the eye, should be moved under 
the direction of sight. The muscles that move these ]>arts must therefore be con- 
nected with the eye. Fibres are accordingly continued from the tubercles to the 
thalamus, and, by the action of the arterial blood they there meet with, are made 
to unite with other fibres, which pass along with tliose from the corpus striatum, 
through the anterior column and nerve root, to the muscles of the segments ; com- 
pleting the six nervous circles for the thice classes of sensatioa", and two orders 
of motions, by forming the third double circle, or that for sight. 

If now, the cerebrum and cerebellum being absent, we suppose the spinal cord 
'with its nerves raised up to a horizontal line with the four sensori ganglia, we 
shall have the nervous system, as it is found to exist in the lowest of the verte- 
brated animals. It is natural to infer, therefore, that sufficient power exists in the 
seveoral centres to maintain the connections between the muscles and the sensi- 
tive surfiEUies, so as to enable the mind to accomplish the simple motions of those 
animals. But in proportion as they rise in the scale, and their limbs become de- 
veloped, and their movements in every way more complicated, an increase of 
central power is manifestly wanted. To supply this demand, the cerebrum and 
cerebellum begin to be developed, and keep pace with the growth of the limbs 
and the progress of the animal, in the scale, towards the erect position. The ori- 
gin of these organs is in this wise : 

The cerebellum is the further development of the centre of the spinal cord, and 
whatever is effected by this last, is effected by the cerebellum in greater perfec- 
tion, and much more abundantly. It may be defined to be, the great central or- 
gan, which unites all the nerves of touch with all the muscles, and thus enables 
the mind to govern the motions of the body generally, when directed by the sen- 
sations of touch. 

The cerebrum is also the further development and coalescence of the corpora 
striata and optic thalami, and, in like manner, a magnifier of their functions. It 
may be defined to be, the organ which the mind makes use of to govern the mo- 
tions of the body, when directed by the specific senses of sight, smell, &c., and is 
connected with the organs of the senses by their nerves, and with the muscles of 
the body, by the anterior columns and anterior nerve roots. 

It will be seen, on a review of wliat has been now stated, that the ganglions on 
the posterior nerve roots, correspond in function with the optic tubercles, and the 
olfactory lobes, and that the central portion of the spinal cord corresponds with 
the ganglionic port of the corpus striatum, and of the optic thalamus, and the 
fibres which terminate in them ; while the posterior column agrees with the fi- 
bres which pass through these bodies to the cerebrum, and which constitute by 
far the largest portion of the anterior col^mn of the spinal cord. 
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We thus find in the anatomy of the ccrebro-spinal nervous system, the condi- 
tions of the theory fully realized. ITie principles require that a pair of ganglion- 
ic bodies should be found for each of the three classes of sensations, corresponding 
to its two orders of motions, and we find them connected with their appropriate 
nerves, and answermg to the importance of the respective classes of sensations, as 
directors of motions, by their relative size. Moreover, in finding these bodies, we 
exhaust the fundamental and constant elements of the nervous system, leaving no 
part unaccounted for. 

Legitimate analogy justifies the extension of the same principles to the inter- 
pretation of the oftices of those nerves to which, from the absence of conscious- 
ness of the sensations and volitions exercised through them, they cannot be di- 
rectly applied. In such a nerve as the par vagum, for instance, it is reasonable to 
infer that the jugular ganglion unites the fibres from both the muscular and sen- 
sitive surfaces below it, and thus not only enables the different portions of the 
respiratory surface to act in concert, as in coughing and ordinary respiration, but 
also brings the stomach into sympathy with it, as when a fit of coughing ends in 
vomiting, or cough itself arises from a disordered stomach. While the more dis- 
tant connexion between these surfaces and the external muscles of respiration and 
diaphragm, is maintained by the extension of the par vagum to the centre of the 
cord, and its union then with the spinal accessory, phrenic, and intercostal 
nerves, etc. 

So, in like manner, the interposition of the ganglionic system among the mus- 
cular tubes, as the intestines and blood vessels, is to establish connections more 
or less remote, and provide for those motions which, in contradistinction to the 
true peristaltic motions, take place when the impressing cause is at a distance 
from the muscle to be contracted, as when the contractile motions of the gall ducts 
or of the blood vessels of the liver are excited in consequence of the impression of 
substances introduced into the stomach, or when vomiting takes place from intus^ 
susception, or perhaps from sympathy with the kidney or uterus. The general ex- 
citement of the whole vascular system, from local irritation, may also eventually be 
found to take place through the sympathetic. It is found by experiment, that 
division of these nerves paralyzes the blood vessels to which they lead. The office 
now assigned to the sympathetic, that it harmonizes the action of the organs of 
secretion and nutrition, equals, in precision and detiniteness, the one assigned to 
the cerebellum, of co-ordinating and combining the muscular movements. These 
expressions serve to show the amount of knowledge likely to be attained by 
those who overlook the suggestions of analogy, and of structure, and seek only 
for some specific purpose in the function of a part. He would receive little cred- 
it for his insight into the philosophy of the electric telegraph, who coidd say no 
more of it than that it was to harmonize and combine the commercial operations 
of the principal cities of the union. 

llie view above given, I claim to be the true and complete physiology of the 
brain and nervous system. And while its general simplicity and consistency en- 
title it to consideration, not the least of its recommendations, is, its enabling us 
to attain a position, from which we can see the inconsequence of every inference 
from observation and experiment, on which has been grounded the doctrine of 
sensitive and motor nerves. When we contemplate the different offices of the 
•ersbrum and cerebeUunii wo s«e at oneo liow the idea arose among the uaawaiUh 
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of the two 83^Btem8 of senaitivc and motor nerves, while nothing could be more 
Tuifimnded. As both organs were employed by the mind in the execution of mo- 
tioos, the loss of motion woiQd follow grave disease of cither of them, while the loss 
of sensation would be attendant on disease of the cerebellum alone. The perma- 
nent loss of motion so much more frequently than Ioas of sensation, is to be attrib- 
uted to the well known fact, that effusion of blood takes place in the cerebrum 
mach oftener than in the cerebellum ; while the loss of both of these powers 
first, is to be attributed lo the mind's employing habitually both of these organs, 
to keep up a state of tension on all the nerves, and to its not being able, immediate- 
ly on the shock of a grave injiiry to one of them, to excite that increased activity 
of the other, which is requisite to enable it to perform the function originally 
asBoeiated with it. 

When, also, we adopt the idea of the mind being present in some mysterious 
manner to all the organs, instead of being located m the brain, we are prepared 
to appreciate the manner in which Sir Charles Bell was imposed on by his ex-pex- 
iments. We see by the diagram, that originally the mind contracts the muscles 
at M, in consequence of a sensation arising after a physical impression made at S, 
has been transmitted up to G, and down the nervous cord GM. At first, during 
the whole time that the mind is employed in associating its muscular contractions 
with the sense of touch, these muscles, it is probable, are never contracted in any 
other way. The mind, therefore, from the long habit of experiencing the tme 
sensation after the physical irritation along the nerves, affects itself with an illuso' 
ry sensation, and contracts the muscles accordingly, on any such irritation reaching 
it in the same way. Just as when, having habitually experienced the true sensa- 
tion of light after the normal stimulation of the retina, it affects itself with a false 
sensation of light, let that organ be physically irritated in whatever way. The only 
difference is, that we are conscious of one fact, but not of the other. An instinct- 
ive association (as I have shown at more length at page 51,) is thus formed be- 
tween the physical irritation of the nerve and the contraction of the muscle, which 
withdraws it from the influence of the will. Now, if the anterior root be physi- 
cally stimulated, as in the experiments of Bell, the stimulation is propagated down 
the cord to M, and the muscle contracts in the same way. The inference, there- 
fore, drawn from this phenomenon, that a motor power is inherent in the nerve, 
is not a necessary consequence. 

I shall next advert to the experiments of Muller, by which he is said to confirm 
Bell, previously invalidated by the experiments of Magendie. This author ob- 
jected to Magendie, that he employed too strong a galvanic force to the posterior 
roots ; and that the current was transmitted down to the muscles, and excited 
their contractions. He, therefore, having cut off the roots close to the cord, in the 
frog, where they are unusually k)ng, applied mechanical irritation, (which is 
known to be less certain than galvanic,) and the feeble current arising from a 
single pair, to the distal extremities. No contractions of the muscles followed in 
either instance ; and he inferred that these « experiments leave no doubt as to 
the correctness of Sir C. Bell's theory." Now, on the surface of things, in com- 
ing to this conclusion, this distinguished physiologist has violated the fundament- 
al principles of logic. When the anterior and posterior roots are separated from 
the cord, in what do they differ from each other } Manifestly, in nothing, but 
in th« one being posswMd of a ganglion^ and the other net To this diffetentt 
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in ciroimiBtance, IhraGforG, according to the secondcanon of Mill, istobeattribirted 
tke difibrcBCC of rcauJt, in the e^perimciils iii g^uestion. This objection to Mai- 
ler's sweeping coocluBiou. would be eufficient to oveitliiow it, v/ixe there no posi- 
tive tacts to prove the iitflueiicc of tbc ganglion in hiudering the tronamiasion of 
phyBical irritations through them. The foot, however, ia beginning to be recogniied, 
as the following quotation from Paget's Export on. Physiology, for the yeor 18i6, 
will prove : "TheabECuco of contraction of the palato-muacles when the nerve 
19 irritated, mey be coiuiccted, as U. I/Ongetauggosts, with the fihmicnts having to 
pass through a ganglion ; in the same manner as irritation of the third pair often 
lails to prodoce contraction of the iris." All this ia what might beiufernd from 
our view of the structure of the nerve. The gnngiion is the natural terminus of 
the fibres Iwlow it. Core is therefore Inlten that the anterior root should enter 
beyond it. Tension must be exerted through it, ovorooming as it were, iromtho 
Bpinol cord, its own force, or physical inipnlses can be mnde with greut difficulty 
to extend to the nerve below. Hence, the powerful bsttcry of Jlagendie could 
rarely excite these contractions, while the mechanical irritationa, and singlo ] 
of platea of MuUer, failed altogether. 

Finally, the experiments of Kronenhurg, instituted to account fcn^ the oc 
al appearaucps of sensation when the anleriot nerves were irritated, border oi 
ludicrous. They serve, however, to illustrate the shifts and espcdiei 
will resort to, to prop a theory wliioh they hope to be the true one, and must 
ihcrefore he noticed. This experimenter made a BrocAai cut at the junction of 
the anterior root with the nerve, about half a line in depth, as he tells us, to 
the effect of silencing all signs of scaaibility when the anterior root was irritated. 
Hence, he concluded, lliat he had cut off a loop of fibres which entered this root, 
from the posterior, and were therefore Hcuaitive fibres. If such tilirca exist and 
lie BO near the aurfiico, it would be an easy matter to demonstrate them. There 
can be no doubt that iJie signs of sensation witnessed in the subjects of theee ex- 
periments, were due to the epaamodic or cramp- like contractions of the muscles 
excited, and the pain consequent thereon ; • which, as they were only oi 
when the nerve was in its integrity, might obviously cease t 
when it was thus wounded. 

In concluding thia outline of a nevr view of the physiology of liie nHTCHu,n 
tern, I would add, by way of bespeaking for it your ftivorable consideration, tha^ 
it does not, like the present syatem, account fur ono class of motions by a 
cause, nud another by a different one, but reduces all tlie forms of muscular rt 
tion to the same fundaraenlal law. It does not assign different, and t 
functions, to tlie same organic structures, hut to the ganglionic subatanottw! 
cr it La found, and to the medullary substance wherever that is 
to each a single office, and one corresponding to Its mechanism. It neithsrifl 
tiplics secondary, nor calls into existence occult causes, but blends tlie i 
inferences from mental phenomena, with the natural inl'crencea innn a 
facts, regarding them as of equal authority. It builds up the ne 
its natural order, and finds a reason, and a necessity, for every oi 
ent parts, and bmds them together in a systematic unity and fullness of propor- 
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HYDROPHOBIA. 



"WTiat I have to say on Hydrophobia will consist mainly of two short papers 
originally published in the Boston Medical and Surgical Journal, with a few ad- 
ditional remarks which have been suggested to me since the publication of the 
last one. Although what is peculiar to myself in the mode of viewing this disease, 
may be considered as springing in a great measure from the ideas in regard to the 
nervous system expressed in the foregoing pages, I am not so sanguine as to stake 
their claim to general acceptance on the presumption tliat they will prove the in- 
strument to cure this formidable disease. They are already proved by the reason- 
ings with which they are accompanied ; but so desirable a practical result woidd 
set the seal of confirmation to them in the most gratifying manner, furnishing as 
it does a renewed instance of the general fact that all truth is for the benefit of 
mankind. I therefore feel myself justified in my pertinacity, when, for the third 
time, I endeavor to call the attention of practitioners to a pathology and mode of 
treatment of hydrophobia never as yet acted on. 

llie first article is extracted from the Journal of February 21, 1849, as foUows : 

To the Editor of the Boston Medical and Surgical Jour7ial. 

Dear Sir, — In reading the account of the late case of hydrophobia in your 
Journal, my attention was most forcibly arrested by the quotation in the last par- 
agraph, from Dr. James Johnson ; so much so, that I have thought fit to tran- 
scribe it again, with a view of making it serve as a text or preface for a few re- 
marks on the pathology and treatment of this intractable disease. 

*• "We must conclude," he says, " that it cannot be denied, but that the most 
evident indications of inflammatory action attend the symptons, and distinguish 
the pathology of hydroi)hobia ; that we have often inflamation of the oesophagus, 
pharynx and larynx, and occasionally of the brain and spuial cord ; yet it is 
generally admitted that these appeai'anccs are more the consequence than the 
cause of tlic disorder, and that although frequently present witli, they are by no 
means essential to, the existence of hydrophobic action." 

"When we consider the frequency of tracas of inflammation of the mucous sur- 
face of the throat, and the prominence of spasmodic action in those muscles, 
whose normal actions arc excited by impressions on that surfacei the question 
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natitrnll; ariiea, whether, aappotaig it to be s cncBequenw aiid not the caiue of 
the disease, it maj not etill be owing to fhin complication that the diecaae acq^uirca 
that habit of intense spaaniodic action which coafltitutes it^ danger and intisDUL- 
bilitji. The inflammatioii of tlie skin in confluent smBll po!i , is not the cauac of 
the disease; yet it isthut which, in nine cases out of ton, renders the disease tatsl. 
Kot can we see any reason foe the assertion of Dc. Johnson that this inflmmna- 
tion is not essential to the disease when fiiLy developed. That distinct trails of 
inflamrantion in these parts have not been discovered in ei'ery case of hydrojiho- 
bin, may bo accounted ibr, in some instances, by the disease having proved iatal 
before the anatomical characters of inflammation were developed; in others, mis- 
takes may lieve been made bs to the identity of the disease ; and doubtleas in 
some instances, they may have been overlooked — the examinations having been 
conducted hy persons unaccustomed to dettct the nicer shades of inflaroimition. I 
question x'hether every one could detect evident marks of inflammatiou in the 
larynx, in hooping cough, at an early period ; yet that the violent sposmodi 
tian of the respiratory muscles in this disease, is owing to an inflammatory 
tion of that organ, hardly admits of a doubt. 

The analogy which eiists between this and other specific diseases that 
stage of incubation, canllrms this opinion. They all exhibit a tendency 
same parts, whether tliey are communicated by animals of the same or difl'erent 
species to one another. Now in the dog, there eon scarcely exist a doubt tliat the 
parts about the throat are primarily diseased in cases where it arises spontaneous- 
ly, and secondarily where it arises from the bite of another dog. And it were 
natural to suppose that the same parta in roan would be affected in the same way. 

If the disease were a general, instead of a local one, it would be impossible to 
account for the appearnnce of mflommalion m the bitten part, which takes place 
so often and after so long a period of time. In this respect the virus nets very 
much like the virus of snmllpoik when inoculated into the system. Here we have, 
in the lirst place, a period of hicubation ; secondly, a period of local inflamma- 
tion ; thirdly, a period of reflected irritation or constitutional excitement ; then a 
second period of local inflammation ; andlastly, the constitutional effects of this. 
Now in hydrophobia ive have the same scries, only they seem more to mu into 
each other — that is to say, the constitutional follow mueh soouer ou the local 
symptoms. On the other hand, we see in vaccination the first mentioned virus. 
by a very slight modiflcatian, blunted in its action, and the constitution success- 
fully resisting the two last terms of the series. And if this difference of results, 
viz., the abortion of the secondary inflammation, follows from this morbid poison 
being a little slower in its operation in the lost case, that of rabies being coufesa- 
edly more active, it is easy to conceive that a slight increase of its activity might 
produce effects the very reverse, and give rise to a secondary, without any obvi- 
ous primary inflammation, and thus account for the comparatively few cases 
where no preliminary syraptons are complained of in the bitten part. Perhaps 
the strongest evidence of its being a general disease, is the CKtrerae irritability of 
the whole surface of the body. But, when it is considered that this is later in 
appearance than the affection of the throat, tliat it must naturally arise from an 
irritation of the spinal uuirrow, and that dissection reveals traces of inflammation 
in the spinal marrow less frequently than in the mucous surface of thcthros^ 
and that, too, in that portion of the cord where the nerves of deglutition and 
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psatioii tenninate, its occmrence, as one of the consequences, is almost demon- 
strated. 

Having been impressed with these views for Rome time, I wonld respectfully 
anggest to physicians who may be called to treat hydrophobia, that it is a disease 
of a mixed local and general nature, liaviug two foci of iiillammation and consti- 
tutional irritation, a primary and a secondary one ; and that, while tlie constitu- 
tional symptons should not be neglected, the main hope of arresting its dreadful 
fiitality consists in applying remedies to these seats of inflammation : and I would 
£gffther suggest, from the known efficacy of nitrate of silver in various diseases — 
such, for instance, as erysipelas, a local disease with severe constitutional symp- 
- toms ; in small pox, the pustules of wliich it stops when early applied ; and in 
gonorrhoea, which it likewise aborts (the two last behig diseases which, like 
rabies, arise from specific animal poisons) — that its application in a strong solu- 
tion, to the whole surface of the pharynx, fauces and mouth, as far as practica- 
ble, at an early i)eriod, (that of commencing spasm,) affords a hope of successful, 
while it can be productive of no injurious, results. 

I am not aware that anythmg of the kind has ever been attempted. Two ca- 
ses of recover}', spoken of in Druitt's Surgery— one by the administration of 
acetate of lead, the other by profuse salivation —may have been the result inci- 
dentally of the local effects of the lead and the mercury on the mouth, while ^be- 
ing exhibited. With the exception of cauterizing the woxuid immediately after 
the bite, and some imaginary vesicles under the tongue, this disease has been uni- 
formly treated as a general one, the symptons having been attacked, while the 
cause has been overlooked. 

And with respect to the general treatment, the substitution of chloroform for 
the old and approved methods of allaying spasmodic diseases, will hardly, I think, 
be found to be an improvement. And in this disease the difficuJty of using it, 
and the rapid subsidence of its effects, will form an effectual bar to its long-con- 
tinued employment. In the case referred to, it evidently occasioned the death of 
the patient. A tonic instead of a lowering plan is indicated. If any medicine 
is administered by the mouth, quinine, in large doses, would be worth trying. 
The act of swallowing should not be excited without a sufficient reason ; and the 
stomach should be let alone as much as possible, that it may be able to digest 
light nourishment, which should be a'ilmmistered from time to time if the dis- 
ease is protracted. The m^iscles of deglutition would be excited less to action, 
if the stomach tube could be introduced for the purpose of injecting liquids. The 
surface to which remedies should be applied, is the mucous membrane of the 
large intestines, and care should be had that this membrane be kept in a state to 
be favorably affected by these remedies. Laudanum injections, in teaspoonful 
doses, at intervals so as to keep the patient in a state approaching to narcotism, 
and if these fail, tobacco, in the form of smoke, which I have found to be a safe 
and efficient antispasmodic, more slow and persistent m its action tliau the infu- 
sion, and not so prostrating. Some slight advantage might follow from an opium, 
belladonna, or snuff x)lastcr, to the throat or nape of the neck. 

It may be regarded as somewhat obtrusive, for one to propose a plan of treat- 
ment for a disease, a case of which he has never seen. But from the compara- 
tive rarity of hydrophobia, the opportunities to witness it that happen to the most 
favored will rarely give them a title to claim anything more than a negative ex- 
11 
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perience. In a disease so uniformly fatal, any experiment that affords a fairit 
prospect of success is justifiable. And I woxdd add that the increase of rabies of 
late in New England, renders it obligatory on thote physicians who may meet 
with it, to give an account of their cases as soon as convenient ; and instead of 
publishing them at the South, or at the far-off West, communicate them to the 
Journal most extensively read by their New England brethren. 



Second article, from the Journal of Jan. 25, 1864 ; 



The remarks of Dr. Coxe, of New Orleans, in a late number of the Journal, 
recall to mind some observations published several years ago on the same subject. 
Hydrophobia, frightful as is its aspect, is fortunately so rare, that few physicians 
may expect to see, much more to have an opportunity to treat it. If any one, 
therefore, is in possession of views in regard to it, differing from those of the pro- 
fession at large, he is not likely to have an opportunity of bringing them to the 
test of observation or experiment himseli'; and is justified in recommending them 
to his professional brethren, even in a crude state, so long as universal fatality at- 
tends the recognized mode of treatment. In vol. 40 of this Journal, pages 55 — 
68, 1 endeavored to call attention to the mucous membrane of the mouth and 
throat as the chief source of the morbid phenomena in this disease. Since that 
time, several cases have been published, but in no one, is there reason to believe, 
were the suggestions put forth by me, thought sufficiently worthy of notice, to 
influence the treatment in the least. It was always found best to pilot the pa- 
tient over the road to sure destruction, rather than to deviate from the beaten 
track. 

To my mind, the evidence that there is specific inflammatory irritation in the 
mucous membrane of the mouth and pharynx in this disease, stops little short of 
certainty. The poison, in the first place, comes from the mouth of the dog, and, 
following the general law of morbid poisons, especially of those that have a period 
of incubation, it is most likely to locate itself in a similar part in man, as well as 
in other animals. Secondly, appearances of inflannnation after death, though not 
constant, are much oftener found here than anywhere else. Thirdly, the spas- 
modic symptoms commence in those muscles, whose nerves are in immediate 
connection with the surface m question ; and are such as would naturally arise 
from reflex irritation of those nerves. This fact has so impressed the minds of 
some pathologists that they have fixed upon " the nervous arcs that pertain to the 
throat " as the seat of the disorder.* And it is remarkable, that all attempts to 
locate the disease have revolved about this point as a centre. Fourthly, if the di- 
sease is commiuiicable by the saliva of man, as there is reason to believe, then 
there must be a perverted action of tlie salivary glands themselves, or of the sur- 
faces on which their secretions are poured out ; and this action must be a speci- 
fic one, inasmuch as the secreted product, when inoculated anew, uniformly 
gives rise to the same set of symptoms. 

Convulsive disorders can be oftener traced to irritating impressions on mem- 

* Watson. , 
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branous surfiuseB, than to other sources ; and it is worthy of remark, that these 
impressions are slight in degree, compared with those which attend well-marked 
inflammations. Tliu!?, tickling the skin produces uncontrollable laughter ; itch- 
ing of the trachea, cough ; of the nose, sneezing ; all of which are of a convul- 
sive character. Dentition, as well as indigestible substances in the alimentary 
canal, excite convulsions in children, and the latter cause often brings on the ep- 
ileptic attack in adults. Tetanus, when arising from a wound, is most likely to 
occur when healthy inflammation fails to take place, or after the wound is healed. 
It often appears to be owing to a want of concentration of the inflammation on 
the part. That which takes place from strychnia, is owing to the impression 
which this substance makes on the alimentary canal. The idea that it arises from 
its being absorbed in the blood, has no foundation, except in the imagination of 
professed pathologists. Chorea, even, may be noticed to follow upon the disap- 
pearance of a chronic cutaneous eruption, or the healing up of a scrofulous ulcer. 
In many cases it undoubtedly depends on some irritation of the mucous mem- 
brane of the stomach and bowels. And the application of the cold bath to the 
skin, or of zinc to the internal surface, are the chief means relied on in this dis- 
ease. The strongest reflex actions are excited by applications to the skin. It 
is doubtful, whether a smgle unequivocal instance of convulsions being caused 
by a poison circulating in the bl9od, and acting directly on the nervous centres, 
can be produced. The several poisons of measles, of small pox, and of hydropho- 
bia, lie in close contact with the blood during the whole period of incubation of 
each of these diseases. But neither febrile nor convulsive symptoms show them- 
selves, until they begin to modify the vitality of the tissue in which they are de* 
posited. The physiological law is, that muscular contractions follow impressions 
made on surfaces, and convulsive or spasmodic movements are aberrations, not 
contradictions, of this law. The affections of the nerves and nervous centres are 
secondary. 

The disease which presents the closest analogy to hydrophobia, all things con- 
sidered, is hoopmg cough. Although in times past, there has been much dis- 
pute and speculation in regard to the seat of this disease, the weight of authority 
is now in I'avor of its being a specific inflammation of the mucous membrane of 
the larynx and trachea. To this inflammation, or to the peculiar viscid secretion 
which is its product, the violent spasmodic cough is owing. What hydrophobia 
is to the nerves of deglutition, hooping cough is to the nerves of respiration. The 
chief point of difference is, that in the former the spasms extend beyond the 
the sphere in which they originate, while, ordinarily, in the latter, they are 
confined to it. Now if in the one case they arise from the condition of the mu- 
cous surface, why not in the other ? — especially as there is equal proof of inflam- 
mation in each. The appearances of inflammation in the trachea, in those who 
die in the early stage of hooping cough, are scarcely if any greater than in the 
mouth and pharynx of those who die in hydrophobia. 

If this is the true pathology of hydrophobia, the want of success in its treat- 
ment may be easily accounted for, without supposing that the disease is neces- 
sarily, from its very nature, inciurable. Remedies have been applied to symp- 
toms universally i (always excepting those cases where the radical cure was at- 
tempted by smothering the patient,) while the cause of those symptoms has been 
overlooked. It is manifest that the first indication is, to modify the diseased sur- 
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themselves out, and run the risk of seeing my patient succumb to them, or invent 
a treatment for the occasion. My reasoning, which I mention for the benefit of 
those who contend that practical medicine never advances, except empirically, 
was in this wise : strychnine is the most powerful excitoir of muscular spasms 
now known; tobacco is the most powoful allayer of spasmodic action also 
known, — and I resolved to meet Greek with Greek. But I was afraid then to 
leave my obstetric case long enough to carry the plan into effect. The double 
prescription of the morning was therefore renewed, and I again left. At half 
past ten in the evening, I found myself at liberty, and having procured some to- 
bacco and a pipe, with a gum elastic tube, lost no time in returning to my patient. 
The spasms appeared as frequent and severe as in the morning. She had taken 
in the course of the day, as nearly as I could judge, twelve grains of opium with- 
out effect. The tube was now introduced into the rectum and passed through 
the sigmoid flexure into the colon. With the assistance of women, two pipes of 
tobacco smoke, making considerable allowance for waste, were passed through it. 
We had commenced on the third, when she expressed herself as feeling easier ; 
after waiting some minutes and finding no return of the spasms, the tube was 
withdrawn. She soon fell asleep, and I went home without any feeling of un- 
easmess respecting the quantity of opium that she had taken, or the prostrating 
effects of the tobacco. On my return in the morning, I found that she had had 
a comfortable night, having been entirely free from spasm, and that the great ob- 
ject for which the strychnine was given was fully accomplished ; every symptom 
of palsy having left her. There was, however, remaining a great irritability of 
the system to all sensitive impressions. Any sudden sound, a bright light, a flaw 
of wind such as would be made by the opening of the door, oi> the least touch, 
would occasion slight muscular contractions over the whole body. This state, so 
striliingly like the general condition of the system in hydrophobia, continued, 
though gradually subsidmg, more than a week. 

The case was interesting in several points of view. Was there a cumulative ef- 
fect from the quantity previously taken ? Was it the three days* interval, or the 
addition of the camphor, that made a smaller dose than that which she had been in 
the habit of taking, so suddenly active ? Camphor has lately been proposed as an 
antidote to this poison. Could not such an operation be reconciled with the idea 
of its increasing its activity in the manner prescribed? I have thought, in giving 
camphor with opium and other agents, that it seemed to make an addition, in 
some instances, to their peculiar operation. But I do not feel competent to speak 
decisively. Others may be in possession of facts which wiU enable them to throw 
light on these questions. The object that I have had in view in giving publicity 
to the case, is to illustrate the fact, that symptoms precisely of the character of 
hydi'ophobia, can be relieved by tobacco smoke. There is also considerable evi- 
dence to show that they have been relieved by lobelia, which, from its affinity to 
tobacco, is not improbable.* 

In striking conti'ast with the mild, ant i- spasmodic effects of the smoke, here 
witnessed,- were the consequences of administering the infusion in a case of teta- 
nus, which came under my charge, a few years afterwards. A small sized, but 

♦See an ailicle in the Boston Medical and Surgical Journal, vol. 40, p. 101, on 
» method of treatment of .Uydrophobia with lobelia by Dr. Benaiah Sanboni, 
of SanborntOn, N. H. 
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very muficular man, whfle partially intoxicated, cnishcd a glass tumbler with 
his hand, and wounded the space between the thumb and fore-finger. This 
piece of fool-hardiness occurred in the forenoon. During the greater part of the 
day afterwards, he stood nearly up to his knees, in the tide- water, scrubbing the 
bottom of his fishing smack. Towards night, he complained of pain in the woimd, 
and stiffness of the arm. At 10, P. M., I was called and found the spasms ex- 
tending up the arm to the shoulder, and soon across the breast to the other should- 
er and arm. On examining the wound, it was found dry and ragged, and evi- 
dently without actio^. It was touched with lunar caustic, and a warm tobacco 
"^poultice was directed to be applied. Opium was given internally freely, and ef- 
forts were made to induce perspiration. By morning, the spasms had extended 
over the whole body, and were very violent, giving rise to complete opisthotonos. 
A scruple of dry tobacco was now infused in about a half pint of water, and giv- 
en in enema. This produced total relaxation of the muscular system, with vom- 
iting and purging, attended with a feeble pulse and cold perspiration. As he re- 
covered from this state, the spasms returned, and the same enema was repeated 
with the same effects. After some four or five such repetitions, I began to feel 
anxious about the prostrating effects of the remedy, and lessened the dose about 
one third ; but this did not control the spasms. "NVe were therefore obliged to 
return to the former quantity ; and I soon foimd them lessening in frequency, 
and by the third day from their commencement, he was decidedly convalescent. 
I now looked at the wound, and found it suppurating kindly. For the last twen- 
ty-four hours, a common emollient poidtice had been applied, instead of the to- 
bacco one, he having complained that this last gave him ]>ain. 

In these two cases, we see illustrated the different effects of the same remedy, 
according to its mode of administration. Were I to have another case like the 
last, I should use the smoke in preference to the infusion. In all the cases of 
severe colic, strangulated hernia, &c., that I have had for the past twelve years, I 
have made this the last resort. And I believe, that were it adopted within any 
reasonable time, not a case of strangulated hernia woidd ever require an opera- 
tion. And, in not a single instance, have I seen anything like the prostrating 
effects which were witnessed in the above case of tetanus. 

The application of the nitrate of silver was made to the wound on the principle 
of concentrating action on the part. Tetanus occurs, when a certain degree of 
irritation exists, which fails to induce a sufficient restorative action in the part, 
and which appears, in consequence, to be reflected, as it were, on the nerves. 
Quite an amount of evidence might be collected from the journals and other 
sources, tending to show the power of the nitrate to allay, when applied to an ir- 
ritated surface, the spasmodic action which appears to be a reflex of that irrita- 
tion. During the present season, I have applied it twice to punctured wounds ; 
one penetrating to the knee pan, from the iron tooth of a rake, and the other from 
a rusty nail, in the foot ; in both of which premonitory symptoms of tetanus 
were urgent ; and, although other means were "also used at the same time, yet 
the quick subsidence of the symptoms after the application, gave reason to sup- 
pose that it had the chief share in bringing about this result. 

The nitrate of silver is the best application to the wound immediately after the 
bite. It is far superior to suction, not only in this class of cases, but also iii the 
bites of venomous animals generally. The bite of the rattlesnake gives rise t6 a 
malignant erysipelas, a local disease, and should be attacked by local means. 



Erh-ita. Poge 40, eleventh line from the bottoin, read "circumlocution" fia 
" circumTolutioii." 

Page ST, third line from the top, for " neutoy abthetikoi, and neuroy kin 
koi," rcaJ " neiiroi nislhetitni, aiid neuroikinctikoi." 



